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Hydraulics of Closed Conduit Spillways 

Part XIII: 

The Hood Drop Inlet 

By Kesavarao Yalamahchiu and Fbed W. Blaisdeu-' 

Introduction 


pcd drop inlet for a closed conduit spill- 
j jsts of a hood barrel inlet located at the 
drop inlet. The hood drop inlet (fig. 
jias advantages which, under appropriate 
£iiices, warrant its use instead of the hood 
jtrop inlet alone. 

0 hood drop inlet is used, the drop inlet 
tjd crest length can be selected to give 
-ed rise in the reservoir level. This is not 
when only the hood inlet is used because 
ting head for a 0.76D-long hood is about 
jhown in Part X**, page 10, and the reser- 
>1 must rise by this amount before the 
will prime, (The diameter of the barrel is 
X result, a hood inlet to a large spillway 
uires a specific and significant rise in the 
c level before the spillway achieves its 
apacity. The use of a hood drop inlet in- 
a hood inlet, where appropriate, will re- 
X reduction in the height and cost of the 
d/or a preservation of flood storage vol- 
use to reduce the peak floodwater out* 
e. 

xood inlet also permits a reduction in the 
let height, A drop inlet with a square- 
barrel entrance requires a minimum drop 
•ight of 6D for satisfactory spillway per- 
se as shown in Parts II through VII, page 
i-ood inlet permits the use of drop inlet 
less than 5D. Thus, the special advantages 
^ood inlet and the drop inlet are combined 
^ood drop inlet. 

®Ujiic engineers, St. Anthony Falls Hydraulic 
Agricultural Research Service, U.S, Depart- 
Agriculture, Third Ave, SE. at Mississippi 
Minneapolis, Minn. 66414. 

ftoman numerals in references to equations, fjg- 
parts refer to a particular Part of this series 
the Profaccj. 


During the experiments reported here the per- 
formance was determined for square drop inlets 
with reentrant and flush entrance hoods and cir- 
cular drop inlets with reentrant hoods. Several 
hood drop inlet entrances of different forms, 
heights, and sizes are shown in figure XIII-2. 
Extensive experimental results are reported that 
give the entrance energy losses and pressures for 
various barrel thicknesses and slopes and drop 
inlet heights and sizes. Equations are presented 
for the entrance loss and pressure coeflicients. 
A comparison of the entrance energy losses be- 
tween the square and circular hood drop inlets is 
reported. The entrance loss and pressure coeffi- 
cients computed from the equations are compared 
with the experimental results. The precision of 
these empirical equations is discussed, and the 
equations for computing the entrance loss and 
pressure coefficients are summarized. Examples 
are given of the application of the equations. 



Figubb XIII-1.— The hood drop inlet. 
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Figure XIlI-2.— Some; of the; hood drop inlots tetsteid; 4. stpiaro drop inlet— flush entrance hood; B, C, D, E. 
square drop inlet— reentrant hood, various sizes and lusights; F, O, circular drop inhit— reentrant hood, 
tvvn siz(i9. 


Previous experiments on drop inlets and on 
hood inlet entrances indicated that a combination 
of the two inlets would have desirable character- 
istics. However, certain questions required an- 
swers to determine if such a combination would 


Experimental Program 

inlets and on perform satisfactorily. Some of the initial ques- 
t a combination tions were: What is the influence of drop inlet 
•able character- size, shape, height, and barrel entrance form— 
IS required an- reentrant or flush— on the priming characteristics 
ibination would of the spillway? What are the proportions re- 
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quired to achieve a unique head-discharge rela- 
tionship for the hood drop inlet spillway? 

Because the full range of flows, which includes 
weir flow, slug and mixture flow of water and air, 
and full pipe flow, was explored, the water ap- 
paratus, described in Part X, page 3, had to be 
used to determine the performance characteristics 
of various spillway configurations — smooth prim- 
ing of the barrel, formation of haimful vortices, 
and unique head-discharge relationship. On the 
other hand, for full pipe flow the determination 
of entrance coefficients and pressure coefficients 
was done largely with the air apparatus, described 
in Part XI, because the coefficients could be ob- 
tained easier and more rapidly. 

The experimental program included 136 water 
series and 1087 air series of tests. Each series was 
comprised of different combinations of the drop 
inlet form, drop inlet crest wall thickness tc, drop 
inlet size B (the length of the side for square drop 
inlets and the diameter for circular drop inlets) , 
drop inlet height Zi (measured from the invert of 
the hood to the drop inlet crest), barrel wall 
thickness fp, and barrel slope S (the sine of the 
angle between the barrel and horizontal). Each 
series consisted of several test runs, each run 
representing a different discharge Q thi'ough the 
spillway. The variables are described in the fol- 
lowing sections, Table XIII— 1 summarizes the 
experimental program. Experimental program de- 
tails that are not apparent from a pei-sual of table 
XIII-1 are explained in the sections that follow. 

Discharge 

In the water apparatus, where performance 
was tested, the discharge Q was varied to cover 
the entire range of weir and partial or full 
pipe flows. In the air apparatus, where only full 
pipe flows could be tested, five to seven dis- 
charges were used for each series. The pipe 
Reynolds number R — VpD/v = 4Q/7rDv ranges 
covered were from 1.4 X lO"* to 2.0 X lO'* 
the water tests and from 1.2 X 10'’ to 2.5 X 10 
for the air tests. Vp is the barrel velocity and v is 
the kinematic viscosity. 

Crest wall thickness 

To evaluate the effect of crest wall thickness, 
nine thicknesses h, which range from 0.086D to 
4.007D, were tested using the air apparatus, ine 


Table XIII-l. — Summary of experimental 
program 


Test fluid 


Water 


Air 


Drop inlet 

Square 

Circular 

Square 

Square 

Circular 

Hood 

Reentrant Reentrant 

Flush 

Reentrar^t Reentrant 

Crest thickness, ta/D 

0.1 n 



0,066 

0.083 





0.173 






0,215 






0.259 






0.300 






0.402 






0.602 






1.001 






4.007 


Barrel thickness, tp/D 

0.056 

0.056 

00 

0.001 

0.001 





0.003 

0,013 





0.013 

0.024 





0.024 

0.036 





0.036 

0,059 





0.059 






0.099 






0.149 






0.197 


Barrel slope, S, 

20 

20 

20 

0.0 

0 

percent 




2,5 

20 





5.0 


% 




10.0 






20.0 






40.0 


Drop Inlet siie, B/D 

1.00 

1.32 

1,00 

1,25 

1.50 


1.11 

1.55 

1.11 

1,50 

2,00 


1.26 

1.98 

1.25 

2.00 

3.83 


1.50 

3.77 

1.50 

2.50 



2.00 

6.11 

2.00 

4.00 



4.00 






6.00 





Drop inlet height, 

0.25 

0.25 

0.25 

0.00 

1.50 

Z,/D 

0.50 

0.50 

0.50 

0,25 

2.00 


0.75 

0.75 

0.75 

O.SO 

4.00 


1.00 

1.00 

1.00 

0.75 



1.25 

1.25 

1.25 

1,00 



1,50 

1,50 

1.50 

1.25 



2.00 

2.00 

2,00 

1.50 



4,00 

4.00 

4.00 

3.00 






5.00 



y drop inlet height used was 6D and the barrel 
pe was zero. Only five barrel wall thicknesses-- 
OID, 0.003D, 0.013D, 0.024D, and 0.036D— and 
5 drop inlet sizes— 1.25D square and 2.0D 
lare-were used. A crest wall thickness of 
3ut 0.08D was used for all other air tests. 

Some of these crest thicknesses exceed practical 
nensions. The thicker crests actually simulate 
IpvaI with th© crest. 



Barrel wall thickness 

Barrel wall thicknesses Jp commonly used in 
field installations range from about 0.0016D to 
O.OID for metal pipes and from O.ID to 0.2D for 
concrete pipes. The nine barrel thicknesses rang- 
ing from O.OOID to 0.197D used for the air tests 
cover the above range of thicknesses. Because of 
practical difficulties in changing the wall thickness 
in the water apparatus, a barrel 0.066D thick was 
used for all water tests. 

Entrance shapes 

Three types of hood drop inlets — ^the square 
drop inlet with a reentrant hood, the circular drop 
inlet with a reentrant hood, and the square drop 
inlet with a flush entrance hood — ^were tested. 


The performance of these entrances was tested 
using the water apparatus. An extensive test pro- 
gram was conducted with the air apparatus to 
determine the entrance loss and pressure coeffi- 
cients for the square drop inlet with a reentrant 
hood. Sufficient air tests for the circular drop inlet 
with a reentrant hood were made to determine 
how the entrance shape affects the entrance loss 
and pressure coefficients. 

Pressure tap locations 

Pressures were measured on the barrel invert 
D/8 and D/2 downstream from the hood inlet 
invert, and on the barrel crown D/2 downstream 
from the hood inlet invert. Sufficient pressures 
were also measured along the bai'rel to establish 
the hydraulic and friction gradelines there. 


Test Apparatus and Test Procedure 


Water tests 

The apparatus, test procedure, and analytical 
methods used in the water tests were the same 
as those described in Part X. The barrel diameter 
D was 2.25 inches. The drop inlet crest was square 
edged and 0.089D thick. The hood length was 
0,75D. 

Air tests 

The air apparatus and testing procedures are 
described in Part XI. The barrel diameter D was 
3 inches. The drop inlet crest was square edged 
and 0.08D thick except for those tests made to 
evaluate the effect of crest thickness. The hood 
length was 0.75D. 

Figure XIII-3 shows the hood inlets used in 
the air tests. Figure XIII-4 shows disassembled 
and assembled views of a hood drop inlet. The 
downstream end of the hood inlet section was 


made to match the fixed barrel entrance. The 
coupling shown in figure XIII-4 connects the 
inlet section to the barrel. 

The drop inlet had an opening large enough to 
accommodate the thickest hood placed at the 
steepest barrel slope. The opening around the 
hood was filled with modeling clay. 

Because the barrel wall thickness outside the 
drop inlet had no influence on the flow conditions 
within the drop inlet, varying the barrel wall 
thickness was not necessary so a fixed barrel was 
used outside the drop inlet. The different wall 
thicknesses of the hoods installed in the drop in- 
let simulated the different barrel wall thicknesses. 

The drop inlet was mounted on a movable 
platform which could be adjusted to change the 
angle between the barrel and the drop inlet. This 
angle change, in effect, changed the barrel slope. 

The splitter wall mounted on the drop inlet 
acts as an antivortex device. 


Entrance Loss and Pressure Coefficient Equations 


The equations for evaluating the entrance loss 
coefficient K, in equation 1-5 and the pressui’e co- 
efficient h„/hvp in equation 1-14 were developed 
from the Bernouli equation. Between a point on 
the headpool surface and the barrel exit, this 
equation can be written 

+ Is + z„ = ^ -f- ^ + Zp + h,, + hib -t-l.. (XIIM I 

2 g w 2 g w 


where the subscripts a and p represent points on 
the headpool surface and at the barrel exit re- 
spectively, V is the velocity, g is the gravitational 
acceleration, P is the pressure, w is the unit weight 
of water, Z is the elevation of the point, hi, is the 
friction loss in the drop inlet, hfb is the fi'iction 
loss in the barrel, and h, is the head loss attributed 
to the hood drop inlet. 

Because the velocity in the headpool is insig- 
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Fi( 1UR»5 XIII-'!. — In the air tOHte, the liood inlets used had barrel wall thickness tp/D of A, 0.001; B, 0.003; 
C, 0.013; D, 0.024; E, 0.036; F. 0.059; O, 0.099; H, 0.149; I, 0.197. 


nificant, the velocity head in the pool is neglected. 
Because the pressure at the headpool surface is 
atmospheric, the second term in equation XI 1 1-1 
becomes zero. Because the velocity and the flow 
length in the drop inlet are small, the head loss 
caused by friction in it can safely be neglected. 
Neglecting the above quantities and rearranging 
equation Xill-I, the head loss attributed to the 
entrance can be written 

h. = Z„~(^+Z,. + h.p)--^ 1X111-2) 

The quantity inside the parentheses is the eleva" 
tion Z„ of the friction gradeline at the barrel en- 
trance. This elevation is calculated from the fric- 
tion gradeline equation which is obtained by fit- 
ting a straight line through the measured pres- 
sures along the barrel. The least squares method 
described in Parts X and XI was used to fit the 
straight line. 

The entrance loss coefficient K. is defined as 
the ratio of the total energy loss caused by the 


entrance to the velocity head in the barrel and 
can be written 


Substituting equation XI 1 1-2 and Z, into equation 
XI 1 1-3, the equation for the entrance loss coeffi- 
cient becomes 


The pressure efficient h„/hvp is defined as the 
ratio of the difference between the pressure head 
at any point n and the pressure head computed 
from the friction gradeline at the same point to 
the velocity head in the barrel. This ratio can be 
written 


k . APp/w 
ii.p"VpV!g 


(Xlll-B) 


where .iP„ is the difference between the pressure 
at point n and the pressure computed from the 
friction gradeline. 
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Figuke XIII-4. — ^The hood drop inlet assembly; A, disassembled; B, assembled. 


Test Results 


The experimental results report the perform- 
ance of hood drop inlets and the effect of dis- 
charge, crest thickness, barrel wall thickness, bar- 
rel slope, drop inlet size, and drop inlet height on 


the entrance loss and pressure coefficients for 
square drop inlets with reentrant and flush en- 
trance hoods, and circular drop inlets with re- 
entrant hoods. The precision with which the 
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equations summarizing the results represent the 
experimental results is discussed. 

Performance 

The spillway performance was evaluated from 
test notes based on visual obseiwation of the 
priming process and from the headpool water 
level recorder charts. Criteria for satisfactory 
hood drop inlet performance were smooth priming 
of the spillway and the absence of headpool water 
level fluctuations. 

The performance tests were conducted using 
the water apparatus. Drop inlet sizes and heights 
used in these water tests are listed in table 
XIII-1. A 0.056D-thick barrel with a 0.75D-long 
hood entrance was used for all water tests. The 
barrel slope was 20 percent. 

During the performance tests, the head H over 
the crest of the drop inlet at which the barrel 
primed or first tried to prime was determined for 
each drop inlet. The variation of this priming 
head with the drop inlet height for different drop 
inlet sizes and shapes is shown in figure Xlll-fi. 

The points p in figure Xlll-fi and 3, 3, and 4 
in the Notes column of tables XIII-7, XIII-8, 
and XIII-9 (appendix), respectively, indicate 
that although the barrel primed or was forced to 
prime by the observer, the flow alternated be- 
tween part full and full pipe flow. The drop inlets 
represented by p points do not have a unique 
head-discharge relationship, and their perform- 
ance is therefore poor. 

The points b in figure XIII-5 and 5, 4, and 5 
in tables XIII-7, XIII-8, and XIII-9, respec- 
tively, indicate that the headpool water level re- 
corder charts showed there was a slight rise in the 
headpool level before the barrel primed. After the 
initial attempt to prime the barrel, with increas- 
ing flow the head-discharge relationship passes 
through slug flow and full pipe flow stages. The 
drop inlets represented by these b points show 
performances bordering between poor and satis- 
factory. 

The points h in figure XIII— 5 and 6 in tables 
XIII-7 and XIII-9 indicate that the charts 
showed there was a slight fluctuation in the head- 
pool surface. However, the performance: is con- 
sidered to be satisfactory. The drop inlets repre- 
sented by the nondesignated points and 1 in 
tables XIII~7, XIII-8, and XIII-9 have a unique 
head-discharge relationship, and their perform- 
ance is satisfactory. 


Figure XIII-5 shows three regions: high drop 
inlets, Z,/D g 1.25, where the head over the ^op 
inlet crest controls the barrel priming; Jow drop 
inlets, Z|/D ^ 1, where the head over the hood 
inlet invert, H/D -|- Zj/D, largely controls the bar- 
rel priming; and medium height drop inlets^ 

1 < Z|/D< 1.25, where the head control for barrel 
priming changes between the hood inlet invert 
and the drop inlet crest. 

For satisfactory performance the minimum 
drop inlet size B for high drop inlets, Zi/D g 1.26, 
is the 1.5D square or 2D in diameter with a re- 
entrant hood and 1.25D square with a flush en- 
trance hood. The minimrim size for satisfactory 
performance of the low drop inlets, Z|/D ^ 1, 
tested is 4D square or 3.V7D in diameter with a 
reentrant hood and 1.5D square with a flush en- 
trance hood. (Probably the minimum size for 
satisfactory performance of low drop inlets with a 
reentrant hood is less than that specified in the 
previous sentence. But, because no reentrant hood 
drop inlets between 2D and 4D square or 1.98D 
and 3.77D in diameter were tested, there are no 
data available to determine what the smaller 
minimum permissible size might be.) 

Despite the absence of data, the authors sug- 
gest that the minimum drop inlet size established 
for the low drop inlets be used for the medium 
height drop inlets, 1 < Z|/D <; 1.25. 

The lesser minimum drop inlet size for the flush 
entrance hood is expected because the flush en- 
trance hood does not project into the drop inlet 
as does the reentrant hood. Therefore, the flush 
entrance hood gives a larger flow area in the drop 
inlet and a better approach to the barrel entrance. 
The increase in the minimum drop inlet size 
for low drop inlets is because the flow disturb- 
ances, caused by the drop inlet crest and the 
reentrant hood, interact and are greater for low 
drop inlets than for high drop inlets. 

For drop inlets greater than the minimum size 
and equal to or less than ID high (Zi/D ^1), the 
priming head decreases linearly with an increase 
in the drop inlet height but is the same for all 
sizes. For drop inlets of adequate size and equal 
to or greater than 1.25D high (Zj/D ^ 1.26), the 
priming head decreases with an increase in drop 
inlet size but remains the same for all heights. 

The equations for computing the priming heads 
for adequate size drop inlets follow. 

When there is no drop inlet (Z,/D = 0) the 
priming head can be computed from equation 



Priming head,H/D 


X-1. Experimental data obtained during both the 
hood inlet and the hood drop inlet tests indicate 
that the barrel will prime when Q/D*/’ is about 
6 if there is no drop inlet. 


Using Q/D^i^ = 6 in equation X-1, the priming 
head H/D becomes 1.20; this is taken as the 
initial point on the priming head-drop inlet height 
relationship as shown in figure XIII-6. Assiuning 


P ' poor prtfomoncp | 

b - bordgrJIno " 

h * soliifoctory ** (tllght heodpool fluctuatloni) 
non* - sotUfoclory " , 
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O 
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Eq. Xni-6 


Eq,Xllt-9,C.»0.64 


Drop Inlet height, Z,/D 
(0) Square drop Inlet-reentront hood 

Figure XIII-6, — Performance of the hood drop inlets. 






that the drop inlet has no effect, the long dash- 
double dot line through this point (0, 1.2) with 
a slope of —1.0 (—45°) represents the theoreti- 
cal priming head for Z|/D ^ 1. This line shows 


that the sum of the drop inlet height and the 
priming head over the drop inlet crest gives a 
pool level which is at 1.20D above the hood invert 
thus indicating that the hood inlet rather than 



(b) Circular 

PiourbX 


the drop inlet crest controls the priming head. 
However, the solid line with a slope of —0.8 
plotted in figure XIII-5 represents the data and 
gives slightly higher priming heads. The reason 


for the higher priming heads is that the drop inlet 
disturbs the flow near the hood inlet. The equa- 
tion for computing the priming head for low drop 
inlets is 








■^ = 1,2 -0,8^ (XIII-4) 

for Z,/D ^ 1. 

The priming head for high drop inlets of 
adequate size depends on the drop inlet crest 
length. When Z|/D ^ 1.25 and the discharge is 
sufficient for priming, the water depth in the drop 
inlet always becomes 1.20D or greater, thus assur- 
ing primihg of the barrel. Therefore, the drop 
inlet crest acting as a weir controls the head- 
discharge relationship when the barrel primes. So 
the equation for computing the priming head is 
derived from the weir flow equation 

Q = C L H>" (XIII-7) 

where C is the weir coefficient and L is the weir 
length — 4B for a square drop inlet and irB for a 
circular drop inlet. Dividing equation XIII-7 by 
D'/’, the weir flow equation becomes 



Substituting equation 


XI 1 1-8 and rearranging the terms, the priming 
head is expressed as a function of the drop inlet 
size. The equation for computing the priming 
head over the drop inlet crest is written 


H 

D 



(XIII-?) 


where C| = 


( 


CL/B/ * 


The value of C| is deter- 


mined from the experimental data and equals 
0.54 for square drop inlets and 0.63 for circular 
drop inlets. Equation XIII-9 has been plotted in 
figure Xin-5 and shows satisfactory agreement 
between the equation and the experimental 
results. 

Possible priming heads for medium height drop 
inlets, 1.0 < Z|/D < 1,26, are shown by short 
dash lines in figure XIII-5. Since the heights of 
these drop inlets are between the selected step 
increment in heights for the experiments, Z|/D 
= 1.0 and 1.26, no data are available to define 
the priming head and no attempt is made to 
derive equations for computing the priming heads. 
However, possibly equations Xlll~6 or Xill-9 can 
be extended to estimate the priming head for 
medium height drop inlets as indicated by the 
dash lines in figure Xin-5. 
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Entrance loss coefficients 

In the following sections the entrance loss co- 
efficient data for a square drop inlet with a re- 
entrant hood, a circular drop inlet with a reen- 
trant hood, and a square drop inlet with a flush 
entrance hood are presented: Equations for de- 
sign use are developed; and the precision of the 
equations — a comparison of the experimental and 
equation values — is evaluated. In addition the 
effects of the drop inlet elements on the entrance 
loss coefficient are discussed. 

Square drop inlet — reentrant hood 

The variables tested in the study of the square 
drop inlet with a reentrant hood were the dis- 
charge, crest wall thickness, barrel wall thickness, 
barrel slope, drop inlet size, and drop inlet height. 
The magnitudes and ranges of the variables ap- 
pear in the Experimental Program section. The 
results are summarized in tables Xin-5 (appen- 
dix) for the air tests and in table XIII-7 (appen- 
dix) for the Water tests. 

Effect of discharge. — Several experimental 
runs, each with a different discharge, were made 
and the entrance loss coefficients were computed. 
The barrel Reynolds number R = VpD/v varies 
with the discharge, so this parameter is used to 
evaluate the effect of discharge on the entrance 
loss coefficient. Figure XIII-6 is a typical plot 
showing this effect for several relative drop inlet 
sizes B/D and relative barrel wall thicknesses 
tp/D. The data presented show that the entrance 
loss coefficient is independent of the Reynolds 
number. A similar effect of the Reynolds number 
is evident in all the other results. Therefore, the 
entrance loss coefficients computed from the sev- 
eral discharges used in each test series were 
averaged and used for all subsequent analyses. 
These average values are given in tables XIII-5 
through XIII-9 (appendix) . 

Because the prototype Reynolds numbers are 
an order of magnitude greater than those obtain- 
ables in the laboratory, the lack of variation of 
the entrance loss coefficient with the Reynolds 
number indicates that the entrance loss coeffi- 
cients obtained in the laboratory can be applied 
directly to prototype structures. 

Effect of crest wall thickness. —The effect of 
the crest thickness on the entrance loss coefficient 
was determined from the results of 56 air tests 
conducted using different combinations of nine 



crest thicknesses, five barrel wall thicknesses, 
and two drop inlet sizes. The data are plotted 
in figure XIII-7 and listed in table Xlll-fi 
(appendix) . 


The data in figure XIII-7 show that the en- 
trance loss coefficient is independent of the crest 
wall thickness or of the presence or absence of 
a berm level with the crest. 



Reynolds number, R X 10~* 

Figure Xlll-e. — ^The effect of barrel Reynolds number on the entrance loss 
coefficient for square drop inlet— reentrant hood. Zi/D = 6.0, S = 0.20. 
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Crttt wall thlekntss, tg/D 


Fiourb XIII-7. — ^The effect of creet wall thickness on the entrance loss coefficient for square drop inlet — 

reentrant hood. Zi/D = 6,00, S = 0.00. 


Effect of barrel wall thickness. — The hood in- 
let study (Part X) showed that the barrel wall 
thickness does not affect the performance of the 
inlet but does affect the energy loss at the inlet, 
Therefore, in this hood drop inlet study the en- 
trance loss coefficients for nine barrel wall thick- 
nesses ranging from O.OOID to 0.197D were ob- 
tained using the air apparatus. Pertinent data, 
graphs, explanations, and equations representing 
results are in this section. 


Figures XIII-S through XIII-16 show the 
effects of the barrel wall thickness on the en- 
trance loss coefficient. These figures show two 
regions — a thin barrel region where the entrance 
loss coefficient, decreases linearly as the wall 
thickness increases, and a thick barrel region 
where the entrance loss coefficient is constant for 
all barrel thicknesses. The barrel wall thickness 
separating the thin and thick wall regions is de- 
fined as the critical barrel wall thickness, fp,er. 
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Entrance loss coefficient, K 



Figure XIlI-8. — The effect of barrel wall thickness on the entrance loss coefficient for square drop inlet— reentrant 

hood. Z,/D = 5.00. 
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0 0.04 0.08 0.12 0.16 0.20 

BorrsI wail thicknass.tp/D 

(c) B/D-2,00 



(4) B/D - 2.50 



(6) B/D-4.00 

Figurb XIII-8.— Continued. 


Harris* also found two regions in his study 
of the effect of the barrel wall thickness on the 
entfance loss coefficient for a square-edged re- 


* Harris, C. W. The influence of re-entrant intake 
losses. Univ. of Wash. Engin. Exp. Stn., Bui. No. 48 
36 pp. 1948. 


I. 
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Cntrone* loss cosfficisnt 



B«rr*l wall thiohn«ti,tp/D 
(0) B/D- 1.29 


Barrel wall thickness, tp/0 
(h) B/D- 1.50 


Fiourb Xin-9. The effect of barrel wall thickness on the entrance loss coefRcient for square drop inlot— reentrant 

hood. Zi/D = 3.00, 
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(c) B/D -2.00 (d) B/D -2.50 



(0)B/D-4.OO 

Figure XIII-9. — Continued. 


entrant intake from an infinitely large tank. 
Figure XIII-16 shows a curve summarizing the 
theoretical results obtained by Harris for a 


square-edged reentrant barrel. Equation X-7 
for a hood inlet is also shown in figure XIII-16. 
Both Harris’ results and equation X-7 show 
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the same trend for the effect of the barrel wall 
thickness on the entrance loss coefficient as 
do the results of the tests reported here. How- 
ever, the entrance loss coefficients reported in 
Part X are higher than those observed in this 
study. 

The reason why the entrance loss coefficient 
varies with the barrel wall thickness is explained 


in the following paragraphs. 

The major portion of the entrance energy loss 
originates near the barrel entrance where the flow 
expands from the vena contracta to full pipe flow. 
Figure Xin-17(a) shows that when the barrel 
is thin, the boundary streamline at the barrel 
crown separates from the outside edge of the 
barrel, enters the barrel forming the vena con- 


Symbol 

Slopi 

Fluid 

O 

0.00 

air 

D 

0,0 26 

M 

A 

0,06 

1* 

O 

0,10 

II 

O 

0.20 

«i 

# 

0,20 

waftr 



lb) B/0- 1.50 

le entrance loss coefficient for square drop inlet — reentrant 
D = 1.60. 


,8 




Entrance loss coefficient 


tracta, and expands and reattaches to the barrel available for expansion of the vena contracta 
inside wall farther downstream. decreases so there is less jet expansion and less 

As the barrel wall thickness increases, space energy loss. Eventually, the vena contracta oc- 



Borrel wall thickness, tp/D Barrel wall thickness, tp/D 

{c)B/D-2.00 (d)B/D»2.50 



Barrel wall thickness, tp/D 
(6) B/D •4,00 


Figure XIII-10.— Continued. 
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1.6 


.5 



(0) B/D ■ (.50 



0.04 0.08 0.12 0.16 0.20 

Barrel wall thickness, tp/D 


(b) B/D-2,00 


Figure XIII-H.— The effect of barrel wall thickness on the ontranco loss coefficient for 

hood. Zi/D =: 1.26. 


square drop inlet — reentrant 


cupies the full barrel diameter as shown in figure 
XIII-17 (b) so there is no jet expansion and zero 
enerev loss. 

in the barrel wall thick- 
'lows that the boundary 
rom the outside edge 
.ttaches to the face of 
''''ters the barrel, this 


boundary streamline separates again from the 
inside edge of the barrel forming the vena con- 
tracta and then reattaches to the barrel inside 
wall farther downstream. For thick barrels, this 
streamline pattern remains the same resulting in 
an identical energy loss for all thick barrels. 

The flow patterns described above indicate that 
as the barrel wall thickness increases, the en- 
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Figure XIII-12. — The effect of barrel wall thickness on the entrance loss coefficient for square drop inlet — reentrant 

hood. Z,/D = 1.00. 


trance energy loss decreases until it becomes 
zero, then increases to a constant value that 
represents the energy loss for thick barrels. In 
real flows, however, the entrance energy loss 
neither becomes zero nor increases suddenly. In- 
stead, the entrance energy loss decreases with an 
increase in the barrel wall thickness for thin bar- 
rels, tp/D < tp,cr/D; reaches a minimum value for 
the critical barrel wall thickness, tp/D = tp,or/D; 
and is constant for all thick barrels, tp/D > tp,cr/D. 

Figures XIII-8 through XIII-16 show that 


for an adequate size drop inlet, B/D ^ 1.6, the 
entrance loss coefficient is constant for all thick 
barrels, tp/D S tp.cr/D. But for small drop inlets, 
B/D = 1.26, with thick barrels figures XIII-8 (a) , 
XIII-9(a), and Xlll-lO(a) show that the en- 
trance loss coefficient increases with an increase 
in the barrel wall thickness. This is because the 
thick hood barrel entrance reduces the flow area 
in the drop inlet and causes choking flow condi- 
tions near the barrel entrance. This choked flow 
creates high energy loss and results in a poor 
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B/D« 1.50 

Figure X 111-13, — The effect of barrel wall thickness on 
the entrance loss coefficient for square drop inlet — 
reentrant hood. Zr/D = 0.76. 


performance of the small drop inlet. 

The critical barrel wall thickness varies with 
the drop inlet size. This is shown in figures XIH- 
8(b) through XIII-8(e) where the critical bar- 
rel wall thickness progressively decreases from 
0.O82D for ths 1 fin.enuare drop inlet to 0,045D 
•nlet. The reason for the 


changes, producing more contraction and a 
smaller jet. 

Because the critical barrel wall thickness is 
the minimum thickness needed for the boundary 
streamline separated from the barrel extraclos 
crown to reattach to the face of the hood inlet 
(see figure XIII-17(b)) and because the space 
between the barrel inside wall and the vena con- 
tracta (the contraction) shown in figure XIII-18 
is larger for the small jet in the small drop inlet 
than for the large jet in the large drop inlet, the 
critical barrel wall thickness is also larger for a 
small drop inlet than for a large drop inlet. Thus, 
the increase in the critical barrel wall thickness 
with a decrease in the drop inlet size is satis- 
factorily explained by a consideration of the 
flow pattern. 

Empirical equations for computing the en- 
trance loss coefficients are first developed only 
for a 5D-high drop inlet and zero barrel slope and 
include only the effect of barrel wall thickness 
and drop inlet size on K,. The effects of other 
parameters are evaluated later. 

For a 5D-high drop inlet and zero barrel slope, 


K. = 0.9 + 


0.11 




(d) (5<iiwo) 


for tp/D ^ 0.06 when 1,25 ^ B/D < 1.6*; and 
for tp/D ^ tp.cf/D when 1.6 ^ B/D ^ 4.0 
(when B/D > 4.0, use B/D = 4,0) 
and 


for fp/D ^tp,cr/D and 1.6 g B/D g 4.0 
(when B/D > 4.0, use B/D = 4,0). 

An equation for the critical barrel thickness 
tp.cr/D can be obtained by simultaneously solving 
equations XIII-10 and XIII-11 to eliminate K, and 
solving for tp/D. Since equation XI 1 1-11 is not 
valid for drop inlet sizes less than 1.5D, the 
critical barrel wall thicknesses are computed only 
for B/D ^ 1.5. These critical wall thicknesses for 
drop inlets 

1.5D, 2.0D, 2.5D, and 4.0D square 

are 0.082D, 0.072D, 0.061D, and 0.045D. 

As a point of interest, Harris’® experimental re- 


•* Although equation Xlll-10 is valid over this range of 
drop inlet sizes, these sizes are not recommended—the 
recommendation being based on performance criteria. 
®See footnote 3, p, 15. 





(a) B/D- 1 .50 (b) B/D - 2.00 

PIOURB XIII-14.— Tho effect of barrel wall thickness on the entrance loss coefficient for square drop inlet— reentrant 

hood. Z,/D = 0.60. 


Guilts indicate that the critical thickness is be- 
bween 0.04D and 0.06D for a square reentrant pipe 
from an infinitely wide tank. The value of 0.046D 
Eor the largest drop inlet agrees well with Harris’ 
Value, 

Effect of barrel slope. — ^The effect of the barrel 
^lope on the entrance loss coefBcient depends on 
drop inlet size and barrel wall thickness. The 
^^ta and curves in figure XIII-IS show that the 
^*1 trance loss coefficient decreases linearly with an 
^*Xcrease in the barrel slope. As shown by the 
^^lange in the slope of the curves, the change in 
^^e entrance loss coefficient resulting from a 
'^Hange in the barrel slope decreases with an in- 
* ^ease in both the drop inlet size and barrel wall 
^Hickness. 

j, Because the entrance loss coefficients computed 
*^om equations XI 11-10 and XI 11-11 are valid only 
zero barrel slope, for barrel slopes other than 
^^ro a barrel slope correction aK.,, must be added 


to the coefficients computed using equations Xi II- 
10 and Xlll-11. This correction can be computed 
from the equation 


— 

/0.42 



AK.,. = ~S 

( I-’ ) 


1 (Xltl-12] 


for fp/D ^ 0.06 and 1.26 ^ B/D < 1.6j and 
for fp/D g tp.„/D and 1.6 g B/D ^ 4.0 
(when fp/D > Jp,er/D> use tp/D = tp.cr/D; and 
when B/D > 4,0, use B/D = 4.0). 

Curves computed using equations Xlll-10, Xlll-11, 
and XIII-12 shown in figure XIII-19 agree well 
with the plotted data. 

When the drop inlet is less than 1.6D square, 
thick barrels occupy a large portion of the drop 
inlet area and create choking flow conditions at 
the barrel entrance. Increasing the barrel slope 
moves the hood inlet crown closer to the down- 
stream wall of the drop inlet, increases the flow 
area, reduces the choking, and improves the flow 
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Figure XIII-ie.-The effect of barrel waU thickn^ on the entrance loss coefficient for square drop inle^-reentrant 

hood. Zt/D r 0,25, 


conditions at the barrel entrance, thus causing 
less energy loss. However, thick hoods when used 
With drop inlets less than 1,5D scjuare show poor 
performance and are not recommended. 

Effect of drop inlet size — The size of the drop 
inlet has a significant effect on the entrance loss 
coefficient. Figure XIII-20, a typical plot, shows 
that the entrance loss coefficient decreases as the 
drop inlet size increases until it becomes approxi' 
mately constant for sizes larger than about 3D. 
The higher entrance loss coefficient for small drop 
inlets is because the reentrant hood at the barrel 
entrance chokes the flow. Equations XI 1 1-10 and 
XIII-1 1 can be used to compute the effect of drop 

inlet size on the entrance loss coefficient; the 
curves shown in figure XIII-20 are computed 
from these equations. The agreement of the data 

with the equation-computed curves is typical of 
that for all pertinent data. 

An additional comment on the effect of drop 


inlet size on the entrance loss coefficient can be 
found in the following section. 

Effect of drop inlet height.~The effect of the 
drop inlet height on the entrance loss coefficient 
varies with the drop inlet size. Figure XIII-21 
shows that as the drop inlet height increases, the 
entrance loss coefficient increases until the height 
becomes 1.26D, decreases until the height be- 
comes 3.26D, and remains constant for all drop 
inlets greater than 3.26D high. This variation of 
the entrance loss coefficient is due to the change 
m the flow pattern when the drop inlet height is 
changed. Figure XIII-22 shows these flow pat- 
terns for several drop inlet heights. 

For drop inlets higher than 8.26D, figure XIII- 
22(a) shows that the boundary streamline sepa- 
rates from the outside edge of the drop inlet 
crest, enters the drop inlet, and attaches to the 
drop inlet inside wall. Beyond the point of attach, 
ment the streamlines become parallel to the drop 
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Entrance loss coefftcient 



Barrel wall thickness, tp/D 
B/0 • <x> 


Figure XIII-16, — ^The effect of barrel wall thickness on 
the entrance loss coefficient for a hood inlot on a berm. 
Zi/D = 0.0. 


inlet walls, occupy the full area of the drop inlet, 
and then enter the hood inlet. This streamline 
pattern remains unchanged for all drop inlet 
heights greater than 3.25D, and, as a result, the 
entrance loss coefficient is constant as shown in 
figure XIII-21. 

When the drop inlet height is less than 3.25D, 
the boundary streamline separates from the out- 
side edge of the crest, and enters the drop inlet 
and then the hood without reattaching to the drop 
inlet wall as shown in figure XIII-22(b). This 
flow pattern reduces the effective flow area in the 
drop inlet and, as shown in figure XHI-21, in- 
creases the entrance loss coefficient as the drop 
inlet height decreases from 3.25D to 1.25D, For 
low drop inlets, the flow has easy access to the 
barrel entrance as shown in figure XIII-22(c) . 

Because the drop inlet height has less effect 
on the flow as its height decreases below 1.25D 
there is a decrease in the entrance loss coefficient 
as the drop inlet height decreases from 1.25D to 
0.25D. This is shown in figure XIII-21. 

Finally, as the drop inlet height reduces to zero, 
the flow patterns resulting from the drop inlets 
of different sizes must approach the flow pattern 
for the hood inlet without a drop inlet. Thus, the 
entrance loss coefficients must also approach a 
single value represented by the hood inlet. The 
dashed lines in figure XIII-21 also illustrate this 
point; the lines are dashed because no tests were 



(a) Thln-wolted barrel (b) Barrel wall thlckneee for (c) Thick-walled borrel 

no jet exponelon 

Figuhb Xni-17.— Boundary streamline at the barrel crown. 
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{□} Large drop Intel 



(b) Small drop inlet 

Figure XIII-18. — Flow pattern near the barrel entrance. 


made for drop inlets between O.OD and 0,26D high, 
and data are therefore not available to define 
the curve. 

Figure XIII-21 shows that the change in the 
entrance loss coefBcient attributed to a change 
in the drop inlet height from 1.25D to 3.25D — 
the difference between the peak and the constant 
values— is greatest for small-size drop inlets and 
decreases as the drop inlet size increases. This 
can be explained with the help of figures XIII-20 
and XIir-22. The curves in figure XIII-20 show 
that a slight decreases in the drop inlet size 
causes a large increase in the entrance loss co- 
efficient for small drop inlets whereas there is 
little change in the entrance loss coefficient for 
large drop inlets. This difference in the effect of 
drop inlet size can be explained with the aid of 
the streamline patterns in figure XIII-22 that 
show that the effective flow area in the drop inlet 
is a minimum when the drop inlet height is 1.26D. 

To summarize this section: The curves of figure 
XIII-21 and the sketches of figure XIII-22 illus- 
trate that the effect of the flow on the entrance 
loss coefficient is greatest when the drop inlet is 
1.25D square. They also show that the peak value 
of the coefficient is reduced as the drop inlet size 
is increased. 

Corrections for the effect of drop inlet height 
must be applied to equations Xlll~10 and XIII-11 
because they are valid only for a 6D-high drop 


inlet. For drop inlets other than 6D high, the cor- 
rection aKo,, to be added to the coefficients com- 
puted from equations XIII-10 and XIII-11 is: 
for 0.25 gZ|/D^ 1.25, 



0.06 



j|f-1.2B + 1.33(i-1.0)[(X|IM3) 


for 1.25 g Z,/D ^ 3.25, 


>.04(3.25 -■§) 


and for Z|/D ^ 3.25, 


(XIII-14) 


AK.,. = 0 (Xlll-IB) 

Because no data are available for drop inlets 
between O.OD and 0.26D high, a different method 
must be used to estimate the entrance loss co- 
efficient for those drop inlets. The entrance loss 
coefficient for a O.OD-high drop inlet ( a hood 
inlet on a berm) is computed from equations 
XIII-10 through XIII-12 using 0/0 = 4 or from 
equations X-7a and X-7b. For 0.26D-high drop 
inlets the entrance loss coefficient is computed 
from equations XIII-10, XIII-11 and XIII-13. For 
drop inlet heights between O.OD apd 0.26D, the 
authors suggest that the entrance loss coefficients 
be computed by linear interpolation between the 
values for the O.OD-high and 0.26D-high drop 
inlets. 

Precision of the equations.— The entrance loss 
coefficients computed from equations XIII-10 
through XII 1-1 5 were compared with those ob- 
tained from the test data. The differences be- 
tween the computed and observed values indicate 
the precision of the equations. A positive differ- 
ence indicates that the equation value is higher 
than the observed value. These differences are 
divided by the observed values to obtain the per- 
centage, differences. The entrance loss coefficients 
K, observed and computed, and the actual (com- 
puted observed) and percentage differences are 
presented in table XIII-6 (appendix) for the air 
tests and in table XIII-? (appendix) for the 
water tests. Computed values are given for only 
recommended drop inlets. 

Table XIII— 2 gives a detailed precision analy- 
sis of the equations using air data from table 
XIII— 5 (appendix). The average differences are 
computed by averaging the absolute sum of the 
differences between the computed and observed 
values. The data summarized in table XIII-2 are 
broken down to give the maximum actual and 
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Fiour0 XIII-19.— Th® effect of barrel slop® on the entrance loss coefficient for square drop inlet— reentrant hood. 

Zi/D = 6,00. 


percentage differences between the computed and data within the specified limits for each drop 
observed values for each drop inlet size. The per- inlet size are also given in table XIII-2. These 
cent of computed values that agree with the test values indicate the quantitative and qualitative 
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Drop InUt slz«,B/0 


Fioueb XIII-20.— The effect of drop inlet size on the entrance loss coefficient for square drop inle^-reentrant hood 

S = 0.20. 


representation of the equations’ precision, 

The precision of the equations was also ana- 
lyzed using 24 water tests from table XHI-7 


(appendix). The average difference without re- 
gard to sign is 12 percent or 0.07 actual. The 
maximum positive and negative differences are 
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+ 14 percent (series W-111) or +0.07 actual In addition to this numerical evaluation of the 
(series W-111) and —23 percent (series W-154) precision of the equations, the agreement of the 
or —0.14 actual (series W-164). equations with the test data is graphically pre- 



(«) Barrel slope, S-0.00 

PiQURB XIII-21.— The effect of drop inlet height on the entrance loss coeffloient for square drop inlet— -reentrant hood. 
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sented in figures XIII~8 through XI 11-16, except 
for the water data for Z|/D = 2 and 4 which were i 
not plotted. 



Drop ini 
(b) Borra 

ProuBE xni-2: 
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Circular drop inlet — reentrant hood 

For the circular drop inlet with a reentrant 
hood barrel entrance the variables tested were 
the discharge, barrel wall thickness, barrel slope, 
drop inlet size, and drop inlet height. The mag- 
nitudes and ranges of the variables are presented 
in the Experimental Program section. A limited 
number of testa, 114 series (74 air and 40 water), 
were conducted with different combinations of 
these variables. Summaries of the results are pre- 
sented in table XIII-6 (appendix) for the air 
tests and table XIII-S (appendix) for the water 
tests. 

The entrance loss coefficients deteimined from 
these circular drop inlet tests exhibit the same 
trends as those found in the study of the square 
drop inlet with a reentrant hood. Therefore, the 
square drop inlet entrance loss coefficient equa- 
tions XIII-10 through XIII-IS can be used, 
after adjusting the circular drop inlet size to an 
equivalent square drop inlet size, to compute the 


entrance loss coefficients for circular drop inlets. 
A discussion follows on the validity, use, and 
precision of these equations when used to deter- 
mine the entrance loss coefficients for the circular 
drop inlets. 

Effect of discharge. — Five discharges with 
Reynolds numbers ranging from 1.2 x 10® to 
2.5 X 10® were used for each series. The entrance 
loss coefficients were computed for each discharge. 
As for the square drop inlet with a reentrant 
hood, these results indicate that the entrance loss 
coefficient is independent of the Reynolds num- 
ber. Therefore, average values of the entrance 
loss coefficients are used in the analyses. 

Effect of barrel wall thickness. — Figure XIII- 
23 shows that the entrance loss coefficient de- 
creases linearly as the barrel wall thickness in- 
creases for thin barrels. This is the same trend 
and the magnitudes are the same as observed for 
the square drop inlet tests. Therefore, when the 
barrel wall is thin, the square drop inlet test re- 
sults represented by equation Xill-10 can be used 
to determine the entrance loss coefficient for 





(a) Hloh drop Inlol. (b) Intormodiott holght drop (e) Low drop Inlet 

Z,/Di3.26 1.26 SZ,/0< 3.25 Z,/D< l.26 

FratiBH Xni-22.— The effect of drop inlet height on the flow pattern near the barrel entrance. 
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Entrance loss coefficient.K. Entrance loss coefficient, K 



For thick barrels only two tests were conducted 
— barrel slopes of 0 and 20 percent on a drop inlet 
3.83 D in diameter and 2D high. Figure XIII- 
23(b) shows these experimental results and the 
curve computed from equations XIII-11, XIII-1S, 
and XIII-14. The agreement is good, indicating 
that equations, which are developed from square 
drop inlet tests results, can be used to com- 
pute the entrance loss coefficient for adequate 
size circular drop inlets with thick hood barrel 
entrances. 
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Slope 
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Fluid 
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0.00 
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0.2 0 

2.00 

II 
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water 


0.20 

1.55 

water 


Barrel wall thickness, tp/0 
(a) Z,/D- 1.5 



Barrel wall thickness, tp/D Barrel well thickness, tp/D 

(b) Z,/D-2.0 (c) Z,/D» 4.0 

FiqvrB Xllf— 23.— The effect of barrel wall thickness on the entrance loss coefficient for circular drop inlets— 

reentrant hood. 
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Table XIII-2. — Precision of the equations for 
computing the entrance loss coefficients for 
square drop inlets with reentrant hood barrel 
entrances 


DascripMon 


Drop Inlet size, B/D 


Total 

1,S0 

2.(K) 

2.50 

4.00 

00 

Number of 

series checked: 

172 

191 

96 

151 

66 

676 

Average differences: 
Actual value 

0.04 

0.02 

0.02 

0,03 

0.10 

0.03 

Percent 

4.7 

3.1 

3.6 

4.2 

12.0 

4.7 

Maximum 

differences: 

Positive: 

Actual value 

0.14 

0.06 

0.1 B 

0.16 


0.16 

Percent 

20 

11 

25 

24 


25 

Negative; 

Actual value 

0.11 

0.08 

0.06 

0.09 

0.16 

0.16 

Percent 

16 

12 

9 

13 

21 

21 

Percent of computed 
values that 
agree with the 
data within: 

Actual value: 
±0.05 

72 

97 

97 

90 

18 

8t 

±0.075 

86 

99 

98 

93 

23 

87 

Percent; 

±5 

63 

80 

74 

70 

12 

66 

±10 

92 

97 

97 

91 

18 

87 


EiTect of barrel slope. — Because only barrel 
slopes of 0 and 20 percent were tested, the data 
are limited. However, the available data pre- 
sented in figure XIII~23 show that the entrance 
loss coefficient decreases with an increase in the 
barrel slope as expected and as observed for the 
square drop inlet. In addition, the agreement of 
the curves with the data shows that the change 
in the entrance loss coefficient attributed to a 
change in the barrel slope for circular drop inlets 
can be computed from equation Xlli-12 developed 
from the square drop inlet data. 

Effect of drop inlet size. — The effect of the 
drop inlet size on the entrance loss coefficient for 
the circular drop inlet is similar to that observed 
for the square drop inlet.® The data presented in 
figure XIII-24 show a direct comparison of re- 
sults between the square (open data points) and 


®The circular drop inlet sizes were adjusted to make 
possible a direct comparison of their results with those 
of the square drop inlets. This size adjustment is ex- 
plained later in the section Comparison with the square 
drop inlet. 


circular (solid data points) drop inlet tests. 
(Similar symbols represent identical drop inlet 
heights.) Curves giving the entrance loss coeffi- 
cients computed from equations XI 1 1-10 through 
Xlll-1 5 are also shown in figure XIII-24. 

The entrance loss coefficient decreases as the 
drop inlet size increases. The rate of decrease is 
rapid for small drop inlets and decreases as 
the drop inlet size increases until, for large 
drop inlets, the coefficient becomes approximately 
constant. 

Effect of drop inlet height. — Not enough com- 
binations of the drop inlet size and height were 
tested to determine the effect of drop inlet size 
and height on the entrance loss coefficient. How- 
ever, the test results obtained for the circular 
drop inlet are compared with the experimental 
and equation results obtained for the square drop 
inlet. Figure XIII-24 shows this comparison. The 
good agreement of the plotted data with the 
curves representing the equations shows that the 
equations developed for square drop inlet satis- 
factorily represent the circular drop inlet data. 
The vertical spread of the data shown in figure 
XIII-24 represents the effect of the drop inlet 
height on the entrance loss coefficient. 

Comparison with the square drop inlet. — ^The 
drop inlet size is defined as the diameter for a 
circular drop inlet and as the side, length for a 
square drop inlet. Because the area of a circular 
drop inlet is less than that of a square drop inlet 
of the same defined size, a direct comparison be- 
tween the circular and square drop inlet results 
on the basis of a defined size will include the 
effect of the drop inlet area on the entrance loss 
coefficient. This area effect is eUminated by sub- 
stituting for the circular drop inlet size a size 
of square drop inlet with the same area as the 
circular drop inlet. By equating the areas, the 
ratio between the side length of the equivalent 
square drop inlet and the diameter of the circular 
drop inlet becomes 0,886. Therefore, for this com- 
parison, the circular drop inlet size is multiplied 
by 0.886 to obtain an equivalent square drop 
inlet size. 

Figures XIII-24 compares the entrance loss 
coefficients for square (open data points) and 
circular (solid data points) drop inlets, the water 
and air test results (different symbols) , and the 
equations and the experimental results. For this 
comparison the barrel slope is 20 percent, and 
the barrel wall thicknesses are d.056D for the 
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Figure XIlI-24. — Comparison of entrance loss coefficients for the square and circular drop inlets, S = 0,0, 


water tests and 0,059D for the air tests. The 
agreement between the results in figure XIII-24 
indicates that for drop inlets having equal areas 
the effect of shape of the drop inlet on the en- 
trance loss coefficient is insignificant. 

The curves drawn in figure XIII-24 show the 
entrance loss coefficients computed from equa- 
tions XIII-1 0 through XIII-1 5 for square drop inlets 
1.26D high and equal to or greater than 3.26D 
high. These two drop inlet heights are used be- 
cause the entrance loss coefficient is maximum for 


the l,25D-high drop inlet and is constant for 
3.26D and higher drop inlets. Figure XIII~24 
also shows that the experimental results of both 
square and circular drop inlets from both the air 
and water tests agree well with those computed 
from the equations. Therefore, equations XIII-10 
through Xlll-t5 developed from the square drop 
inlet data can be used to determine the entrance 
loss coefficients for circular drop inlets after 
making the necessary diameter adjustment; in 
equations XIII-10 through XI 11-1 4, B for circular 
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drop inlets must be multiplied by 0.886 to obtain 
an equivalent B for the square drop inlets for 
which the equations were developed. 

Precision of the equation. — ^The entrance loss 
coefficients for circular drop inlets were computed 
from equations XIII-10 through XHI-15 using an 
equivalent-size square drop inlet having the same 
area as that of a circular drop inlet, The actual 
and percentage diflerences between the computed 
and observed coefficients were determined. The 
differences and the observed and computed en- 
trance loss coefficients K„ appear in table XIII-6 
(appendix) for the the air tests and in table 
XIII-8 (appendix) for the water tests. 

The average difference without regard to sign 
for the 41 valid air tests is 5 percent or 0.04 
actual. The maximum positive and negative dif- 
ferences are -|-14 percent (series A-1527) or 
-1-0.10 actual (aeries A-1526 and A-1527) and 
— 10 percent (series A-1553) or —0.07 actual 
(series A-1548 and A-1653). 

The average difference without regard to sign 
for the 16 valid water tests is 16 percent or 0.10 
actual. The maximum positive and negative dif- 
ferences are + 3 percent (series W-163) or -1-0.02 
actual (series W-163) and —25 percent (series 
W-167) or —0,16 actual (series W-167). 

In addition to this numerical evaluation of the 
precision of the equations, the agreement of the 
equations with the teat data is graphically pre- 
sented in figure XIII-23 for Z|/D = 1,5, 2 and 4 
only. The water data for 0.25 < Zi/D < 1.25 
were not plotted. 

Square drop inlet — flush entrance hood 

The square drop inlet with a fl.u8h entrance 
hood shown in figure XIII-2A produces smoother 
flow conditions at the barrel entrance than does 
the reentrant hood. Only 40 series of tests were 
made. The variables tested were the discharge, 
drop inlet size and drop inlet height. Only one 
barrel slope, 20 percent, was used. Because the 
flush entrance hood acts as a thick barrel, barrel 
wall thickness is eliminated as a variable. The 
experiments on the square drop inlet with a flush 
hood entrance were conducted only with the 
water apparatus. The results are sununarized in 
table XIII-9 (appendix). 

Effect of drop inlet size. — Figure XIII-26 
shows the effect of the drop inlet size on the en- 
trance loss coefficients for eight drop inlet heights 
ranging from 0.25D to 4D. Because the flush hood 


entrance is equivalent to a thick reentrant hood 
entrance, the flush hood entrance results will be 
compared with those of the reentrant hood 
0,099D thick. 

Comparison with the reentrant hood. — ^The 
entrance loss coefficients for the square inlets 
with reentrant and with flush entrance hoods are 
compared in figure XIII-25. The data indicate 
that the variation of the entrance loss coefficient 
with drop inlet size is the same for a flush hood 
barrel entrance as was previously found for a re- 
entrant hood barrel entrance. Since the flush en- 
trance hood acts as a thick barrel, the curves 
computed using equations XIII-1 1 through Xlll-15, 
which represent thick hoods, are plotted in figure 
XIII-25. 

For the small drop inlets, B = 1.25D, the data 
(open points) for the flush entrance hood shown 
in figure XIII-25 fall below the data (solid 
points) for the reentrant hood, indicating that 
the flush hood entrance causes less energy loss 
than the reentrant hood entrance. This is because 
the reentrant hood projects into the drop inlet 
and reduces the effective flow area in the drop 
inlet, causing choked flow conditions near the 
barrel entrance. 

Because the data are limited and their scatter 
is large for these small drop inlets, equations for 
computing the entrance loss coefficients cannot 
be developed and extrapolation of equations XI fi- 
ll through XIH-15 below B = 1.5D gives unreal- 
istically high values that are not supported by 
the available test data. However, the data in fig- 
ure XIII-25 can be used to estimate the entrance 
loss coefficients for square drop inlet sizes 
1.25D g B < 1.5D with a flush hood entrance. 
(Square drop inlets with a flush barrel entrance 
smaller than 1.26D are not recommended on the 
basis of performance.) 

For the drop inlets where B ^ 1.5D, the reen- 
trant and flush entrance hoods cause, within the 
limits of precision of the experiments, nearly the 
same energy loss. This is because the reduction 
in the effective flow area in the drop inlet caused 
by the reentrant hood is insignificant in compari- 
son with the actual drop inlet area. Also the 
choking flow conditions caused by the presence 
of the reentrant hood disappear and both the 
flush entrance and reentrant hoods cause nearly 
the same energy loss. Therefore, as figure XIII- 
25 shows by the approximate agreement of the 
data with the curves representing the equations, 
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FiOiuiE XIII-26. — The effect of drop inlet size on the entrance loss coefficient for square drop inlet — flush entrance 

hood, S = 0.20. 


equations XIII-11 through Xlll-15 can be used to 
compute the entrance loss coefficient for square 
drop inlets with a flush entrance hood of size 
B ^ 1.5D. 

Precision of the equations. — ^The entrance loss 
coefficients for square drop inlets with a flush 
hood barrel entrance were computed from equa- 
tions Xlll-ll through Xlll-15. The differences be- 
tween the computed and observed values are cal- 
culated. The entrance loss coefficients K, observed 
and computed, and the actual and percentage 
differences are presented in table XIII-B (ap- 
pendix). 

The average difference without regard to sign 
for the 16 valid tests is 14 percent or 0.09 actual. 
The maximum positive and negative differences 


are +6 (series W-226) and —24 (series W-238) 
percent. Because only limited data are available, 
the quantitative analysis that determines the 
precision of the equations is also limited. 

In addition to this numerical evaluation of the 
precision of the equations, the agreement of the 
equations with the test data is graphically pre- 
sented in figure XIII-25. Because no air data 
were obtained for the flush hood entrance, the 
evaluation in figure XIII-25 is for water data 
only. 

Pressure coefficients 

A hood inlet at the bottom of a drop inlet 
causes a local reduction in pressure at the barrel 
entrance. When these pressures become less than 
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the vapor pressure, cavitation will occur. This 
cavitation may damage the barrel. To permit de- 
termination of the prototype pressures and the 
ca\?itation potential within the barrel entrance, 
the invert and crown pressures at a distance D/2 
inside the barrel were measured during the labo- 
ratory tests. 

The actual pressure in the prototype barrel en- 
trance can be obtained from the pressure coeffi- 
cient equations presented in the next column. 
The pressure coefficients h„/h»p developed from the 
laboratory tests when multiplied by the velocity 
head in the barrel hvp represent the local pressure 
deviation h„ from the friction gradeline. Details of 
computing the actual pressures are given in 
Part I, page 13. 

The results of the tests to determine pressure 
coefficients near the baiTel entrance will be pre- 
sented for square and for circular drop inlets with 
reentrant hoods and square drop inlets with 
a flush entrance hood. The averages of the pres- 
sure coefficients b„/hvp obtained from several test 
runs are recorded in tables XIII-6 through 
XIII-9 (appendix). 

Square drop inlet — reentrant hood 

The pressures near the barrel entrance for a 
square drop inlet with a reentrant hood were 
measured during both air and water tests. The 
pressure coefficients are listed in table XIII— 6 
(appendix) for the air tests and in table XIII— 7 
(appendix) for the water tests. 

In the following sections the pressure coeffi- 
cients on the invert and on the crown in the 
barrel entrance are presented, equations for com- 
puting the pressure coefficients in the barrel en- 
trance are developed, and the precision of these 
equations is discussed. 

Barrel entrance pressure coefficients. — ^The 
pressures near the barrel entrance were measured 
at three locations: on the crown D/2 from the 
entrance invert, and on the invert D/8 and D/2 
from the entrance. Figure XIII-26 shows a 
typical plot of the pressure coefficients at these 
three locations. 

A comparison of the invert pressure coefficients 
shown in figure XIII-26 shows that the lowest 
pressure coefficient occurs at D/2 from the barrel 
entrance. Since the pressure on the invert D/8 
from the entrance was measured only to determine 
the location of the minimum pressure, this pres- 
sure was measured only for a few air test series. 


The pressure coefficients at the crown and the in- 
vert D/2 from the barrel entrance were used for 
the analyses presented here. They are presented 
in tables XIII-S through XIII-9 (appendix) . 

The pressure coefficients at the barrel crown 
D/2 from the barrel entrance invert for square 
drop inlets with hood barrel entrances are given 
by equations XIII-16 and Xllt-17. 

For Z|/D=0 (B/D= CO, a hood inlet on a berm) , 

0. = 

where the quantity inside the pointed brackets 

( ) is zero for negative values, 

and for 0 < Zi/D ^ 5.0 and 1.5 ^ B/D ^ 4.0, 

('^') = _o.03 (XIIM7o) 

\nvp/ c 

except that for tp/D < 0.06 (thin-walled barrels) 
and B/D = 1.5, 

(^^) = -0.10 (Xlll-17b) 

The pressure coefficients on the invert D/2 from 
the barrel entrance for square drop inlets with 
reentrant hood barrel entrances are given by equa- 
tions Xlll-18, Xlil-19, and Xill-20. 

For Z|/D=0 (B/D=(», a hood inlet on a berm), 

for 0 < Z,/D ^ 1.26, 

(^) = (eq. Xlll- 18 ) 

1 . 1 . 

+ 0.8(~)|(i>q.XIII-!0) - (eq. Xlll-18) | (XIII-19) 

and for Z,/D ^ 1.25, 
and when 1.25 ^ B/D ^ 4.0, 

JuN j l.S (0.06- lp/D) | 

-(^0.4- 0.133 2.0 

_ jo.07(i-l.oy%jj^j (XIII-20) 

where the vertical lines [ | indicate the absolute 
value of the quantity inside' the bracket. The 
terms in the equations represent the effects of the 
barrel wall thickness, the barrel slope, and the 
drop inlet size, respectively, on the pressure co- 
efficients for various size square drop inlets with 
reentrant barrel entrances. These effects and the 
terms in the equation are discussed in the fol- 
lowing paragraphs. 

Effect of barrel wall thickness* — When there 
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Figure: XIII- 26 . — Comparison of pressure coefficients in the barrel entrance at crown and invert for square drop 

inlet-reentrant hood. B/D = 2.6, S = 0.20. 


is no drop inlet, the effect of barrel wall thickness 
on the pressure coefficient is given by equations 
XIII-16 and XIII-18. The barrel wall thickness 
affects the pressure coefficients only for thin- 
walled barrels — fp < 0.06D for the crown equa- 
tion Xl(l-16 and tp < 0.0714D for the invert equa- 
tion XIII-18. 

When there is a drop inlet, there is no effect 
of the barrel wall thickness on the crown pressure 
coefficient, except for thin-walled barrels, fp < 
0.06D, and the smallest satisfactory drop inlet, 
B/D = 1.6. These crown pressure coefficients are 
given by equations XIII-1 7. 

The effect of the barrel wall thickness on the 
invert pressure coefficients for four drop inlet 
sizes is shown typically in figure XIII-27. The 
pressure coefficient increases linearly as the bar- 
rel wall thickness increases for fp < 0.06D and 
remains constant for tp ^ 0.06D, except for B/D 
= 00 where the pressure coefficient remains con- 
stant for tp ^ 0.0714D. The first term in equation 
XIIf-20 represents this effect. 

For barrel wall thicknesses less than 0.06D, 
the term inside the pointed brackets is positive, 


and its value decreases as the wall thickness in- 
creases. For barrel wall thicknesses greater than 
0.06D, the term inside the pointed brackets be- 
comes negative but should be considered equal to 
zero. The first term in equation XI 1 1-20 is there- 
fore zero when tp/D S 0.06 indicating that the 
pressure coefficient is constant for fp ^ 0.06D, 

Effect of barrel slope. — The barrel slope has 
no effect on the crown pressure coefficient for 
thick-walled barrels where tp ^ 0.06D. For thin- 
walled barrels, tp < 0.06D, the barrel slope does 
affect the crown pressure coefficient. This effect 
is given by the second term of equation XIH-16. 

The effect of barrel slope on the invert pressure 
coefficient depends on the drop inlet size as in- 
dicated by the second terra in equation Xtll-20. 


In this term, the absolute value of 


- 2.0 


is used. The data in figure XIII-28 show that as 
the drop inlet size increases, the effect of the 
barrel slope on the pressure coefficient increases 
until the barrel slope effect reaches a mixlmum 
for drop inlets 2D square; then the barrel slope 
effect decreases until it becomes zero for an in- 





(c) B/D- 4.00 


(d) B/O-OO 


Figure XIII-27.— The effect of barrel wall thickness on the invert pressure coefficient for square drop inlet — reentrant 

hood, S =: 0.0. 
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are plotted at the arrowhead on the B/D = « 
ordinate. 

The water data average, represented by the 
dashed line m figure Xin-30{d). indicates that 
the pressure coefficient increases as the drop inlet 
size increases until the coefficient reaches a max- 
imum for drop inlets 2.5D square. For drop inlets 
larger than 2.6D square, the coefficient remains 
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Fiqukb XIII-29.— The effect of drop inlet size on the invert pressure coefficient for square drop inle^-recntrant hood 

and thin-wailed barrels. S 55 0.0. 
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Figure) XlII-30. — The effect of drop inlet size on the invert pressure coefficient for square drop inlet — reentrant hood 

hood and thick-walled barrels. 
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constant. Water data are available for only the 
0.()66D- thick barrel on a 20 percent slope. 

The different trends of the pressure coefficient 
results between the air and water tests shown 
in figure Xin-30(d) cannot be explained. Be- 
cause only a limited amount of water data was 
obtained, equations XIII-20 and XIII-18 were de- 
veloped to represent the best fit for the air data. 
Because these data were not available for drop 
inlets larger than 4D square, how the computed 
values from equation XIII-20 approach those com- 
puted from equation Xlll-18 as the drop inlet 
size increases could not be determined. For these 
drop inlets, the authors suggest that the pressure 
coefficients be computed from both equations 
Xin-20 and Xlll-18 and that a value be selected 
based on practical considerations. 

Effect of drop inlet height.— The drop inlet 
height had no consistent effect on and was inde- 
pendent of the crown pressure coefficient. 

The effect of the drop inlet height on the invert 
pressure coefficient is shown in figure XIII-31. 
The data in this figure indicate there is no sig- 
nificant effect of the drop inlet height on the 
pressure coefficient for drop inlets more than 
1,26D high. Equation XIII-20 can be used for com- 
puting the pressure coefficients for drop inlets 
equal to or greater than 1.25D high. Equation 
Xlll-18 gives the pressure coefficients for a OD- 
high drop inlet {a hood inlet on a berm). For 
drop inlets between zero and 1.26D high, the 
pressure coefficient changes linearly and can be 
obtained from equation Xlll-19. 

Precision of the equations. — ^No detailed anal- 
ysis was made of the crown pressure coefficients. 
However, a comparison of equations XI 11-1 6 and 
Xlil-17 with the table XIII-5 (appendix) values 
of h„/hvp @ D/2 crown shows that the average and 
extreme differences between the equations and 
the data are ±0.05 and ±0.10 for the air tests. 
For the water tests listed in table XIII < tap- 
pendix), the differences range from +0.12 to 


+ 0.61. . j j+uo 

A detailed precision analysis was made oi t 
invert pressure coefficients. The invert 
coefficients computed from equations Xlll-18 
through XIII-20 were compared with tho^ ob- 
tained from the test data. The precision of these 
equations is verified against the observed data 
by computing the actual and percentage differ- 
ences between the computed and ’ 

These data are presented in table xni-5 (appen- 


Table XIII-3 . — Precision of the equations for 
computing the pressure loss coefficients for 
square drop inlets with reentrant hood barrel 
entrances 


Descnption 


Drop inlat sice, 

B/D 


Tolel 

1.S0 

2.D0 

2.S0 

4.00 

CO 

Number of 

series checked: 

172 

191 

96 

151 

66 

676 

Average differences; 
Actual value 

0.07 

0.06 

0.04 

0.05 

0.03 

0.05 

Percent 

16,3 

15.9 

14.3 

16,7 

10.6 

15.4 

Maximum 

differences: 

Positive; 

Actual value 

0.26 

0.23 

0.22 

0.14 

0.09 

0.26 

Percent 

36 

45 

47 

29 

23 

47 

Negative: 

Actual value 

0.24 

0,14 

0.07 

0.17 

0.12 

0.24 

Percent 

126 

50 

35 

113 

48 

126 

Percent of computed 
values that 
agree with the 
data within: 

Actual value: 
±0.05 

56 

66 

74 

65 

82 

66 

±0.075 

68 

74 

81 

SO 

89 

76 

±0.10 

80 

85 

89 

91 

95 

87 

Percent: 

±5 

19 

19 

23 

24 

33 

22 

±10 

42 

39 

46 

46 

58 

44 

±15 

65 

55 

56 

60 

79 

61 


ix) for the air tests and in table XIII-7 (appen- 
ix) for the water tests. _ _ 

Table XIII-3 gives a detailed precision anaiy- 
is of the equations using the air data. The aver- 
ge difference without regard to sign for the 676 
alid series is 16 percent or 0.05 actual. The max- 
mum positive and negative differences are + 47 
.ercent (series A-1161) or + 0.26 
^- 1076 ) and -126 percent (series A-1322) or 

-0.24 actual (series A-1322) . , ^ . 

The precision of the equations was also tested 
ising 24 water tests. The average difference mth- 
mtmgard to sign is 17 percent or 0.07 actual 
rhe maximum positive and negative differences 
+“ pero J (series W-167) er + 0.16 (senae 
W-167) actual and -6 percent (senes W-1 
or -0.02 actual (series W-115 and W-123).^ 

This precision analysis 

with which equations Xlll-18 through XI 11-20 rep- 
resent the water data is approximately equa 
or better than the precision with which the equa- 
tions represent the air data. 
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Drop inl«t height, Z,/D 





(c) tp/D»0.036 



Figure XIII-31.— The effect of drop inlet height on the invert pressure coefficient for square drop inlet-reentrant 

hood. S = 0,0. 


Circular drop inlet — reentrant hood 

The barrel pressure coefficients at D/2 distance 
from the barrel entrance for circular drop inlets 
with reentrant hoods are presented in table 
Xin-6 (appendix). The effect of drop inlet size 


on the barrel invert pressure coefficients is shown 
in figure XIII-32. 

Because the data on circular drop inlets are 
limited, no attempt was made to develop equa- 
tions from this data. Instead, the data are com- ; 
pared with equations XHI-16 through Xlll-20 de- ! 








veloped from the square drop inlet data. Equation 
XIII-20, plotted in figure XIII-32, fairly well rep- 
resents the trends of the circular drop inlet ex- 
perimental results. As for the square drop inlet, 
the agreement between the water and air data 
plotted in figure XIII-32 (d) is poor. 

Comparison with the square drop inlet. — The 


direct comparison of the circular and the square 
drop inlet invert pressure coefficients in the barrel 
at D/2 distance from the entrance is made using 
the method previously adopted for comparing the 
entrance loss coefficients for square and circular 
drop inlets. The equivalent square drop inlet size 
used in this comparison is defined as the size of 
a square drop inlet that has the same area as the 
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(c) tp/D -0.036 

Figure XIII-32, — The effect of drop inlet size on 


Drop inlet size, B/D 



the invert pressure coefficient for circular drop inlet — reentrant hood. 
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circuiar drop inlet and equals 0.886 times the 
diameter of a circular drop inlet. 

For both circular and square drop inlets, figure 
XIII-33 shows data and curves for the invert 
pressure coefficients in the barrel at D/2 distance 
from the entrance. This permits the comparison 
of the water and air test data with equations 
XIII-20 and XIII-18 developed from the square 
hood drop inlet tests. The data in figure XIII-33 
for 5D-high (open circles) and 3D-high (open 
hexagons) drop inlets were obtained for only air 
tests on square drop inlets. However, figure XIII- 
31 shows that the pressure coefficient is constant 
for drop inlets equal to or greater than 1.25D 
high. Therefore, the data for 5D- and 3D-high drop 
inlets are also used in the comparison of square 
and circular drop inlet test results. 

The comparison of the data shown in figure 


XIII-33 indicates that the drop inlet shape 
(the square drop inlets are represented by open 
symbols and the circular drop inlets by similarly 
shaped solid symbols) does not affect the pressure 
coefficient in the barrel entrance. The water data 
in figure XIII-33 (b) indicate a wide scatter, par- 
ticularly for drop inlet sizes less than 1.5D. How- 
ever, the general agreement between the data and 
the curves indicates that equation XIII-20 satisfac- 
torily represents the data for square and circular 
drop inlets. 

Precision of the equations. — Comparison of 
the values of h„/h,p @ D/2 crown in tables XIII-6 
and XIII-8 (appendix) with equations XIII-17 
shows the agreement to be within the limits found 
for the square drop inlet. 

The invert pressure coefficients for circular 
drop inlets were computed from equations XIII-18 
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Fioure XIII-33.— Comparison of the square and circular drop inlet invert pressure coefDeients in the barrel at D/2 

distance from the entrance. V/D = 0.069. 
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through Xlll-20 after adjusting their sizes to 
equivalent square drop inlet sizes. The actual 
and percentage differences between those com- 
puted and observed were determined. These dif- 
ferences and the observed and computed pressure 
coefficients are presented in table XIII-6 (ap- 
pendix) for the air tests and in table XIII-8 
(appendix) for the water tests. 

The average diffei-ence without regard to sign 
for the 41 valid air tests is 26 percent or 0.06 
actual. The maximum positive and negative dif- 
ferences are -1-38 percent (series A-1514) or 
4-0.17 actual (series A-1514) and —80 percent 
(series A-1547) or —0.14 actual (series A-1569). 

' The average difference for the 16 valid water 
tests is 39 percent or 0.22 actual. The maximum 
positive and negative differences are -4-59 per- 
cent (series W-210) or 4-0.36 actual (series 
W-210) and —29 percent (series W-183) or 
—0.08 actual (series W-183). 

In addition to this numerical evaluation of the 
precision of the equations, the agreement of equa- 
tions XI 11-1 8 and Xlll-20 with the test data is 
graphically presented in figures Xni-32 and 
XIII-33. 

Square drop inlet — flush entrance hood 

The flush hood barrel entrance produces 
smoother flow conditions in the drop inlet and 
barrel entrance than does the reentrant hood. 
The range of drop inlet sizes tested is small — 
from ID to 2D square. These tests were con- 
ducted only with the water apparatus. The barrel 
was on a 20 percent slope. The pressure coeffi- 
cients are presented in table Xin-9 (appendix) . 

Figure XIII-34 shows the effect of the drop 
inlet size on the pressure coefficient for square 
drop inlets ranging from 0.25 D to 5D high with 
a flush hood barrel entrance. For adequate size 
drop inlets, B g 1.6D, the plotted pressure coeffi- 
cients increase with an increase in the drop inlet 
size. However, for too small drop inlets, B < 1.5D, 
the pressure coefficients are higher than those 
observed for the adequate size drop inlets. This 
is probably because, for small drop inlets, the 
flow entering the barrel is directed more toward 
the invert than it is for the larger drop inlets. 

Because the scatter of the data is large, no 
attempt was made to develop an equation for the 
pressure coefficients. However, the flush hood re- 


sults are compared with those for a reentrant 
hood 0.099D thick— a thick hood. 

Comparison with the reentrant hood. — Figure 
Xin-34 compares the invert pressure coefficient 
data for square drop inlets with flush entrance 
hoods (open points) with data for reentrant hoods 
(solid points). For drop inlets less than 1.5D 
square, the flush entrance hood gives higher pres- 
sure coefficients than does the reentrant hood. 
This increase occurs because the flush entrance 
hood acta as an elbow producing higher pressures 
on the barrel invert than does the reentrant hood. 
For large drop inlets, B ^ 1.5D, the pressure coef- 
ficients with a flush entrance hood are about 
0.4hvp to 0.2hvp lower than those with a reentrant 
hood. Because the data are limited and their 
scatter is large, no attempt was made to develop 
an equation to represent the data. However, the 
flush hood entrance data are compared with 
equation Xlll-20 developed from the reentrant 
hood inlet data. 

Equation Xlll-20 is plotted in figure XIII-34 
for a thick hood, tp = 0.099D. These computed 
coefficients are about 0.3hvp to 0.2li,p higher than 
those obtained for the flush entrance hood. 

Precision of the equations. — Comparison of 
the values of h„/hvp @ D/2 crown in table XII 1-9 
(appendix) with equations XIII— 17 shows the 
agreement to be within the limits found for the 
square drop inlet with a reentrant hood barrel 
entrance. The invert pressure coefficients for 
square drop inlets with flush entrance hoods 
were computed from equations XI 1 1-1 8 through 
Xill-20. The pressure coefficients observed and 
computed, and their actual and percentage differ- 
ences are presented in table XIII— 9 (appendix). 

The average difference without regard to sign 
for the 16 valid tests is 42 percent or 0.23 actual. 
The maximum and minimum differences are 4- 56 
percent (series W-241) or 4-0.34 actual (series 
W-234) and 4-30 percent (series ■W-222 and 
W-226) or -1-0.14 actual (series ■W-247 and 
W-251). These differences indicate that the ob- 
served pressure coefficients are lower than those 
computed from equations and that, if the pres- 
sure coefficients are computed using equations 
XII 1-1 8 through Xlll-20, they should be reduced, 
for the flash hood barrel entrance, by as much 
as about 0.3. This correction is also indicated by 
the information presented in figure XIII-34. 


47 



Drop inlot size, B/D 
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FiauBB XIII-34.— The effect of drop inlet size on the invert pressure coefficient for square drop inlet— flush entrance 

hood, S r: 0.20. 


Application of the Equations 


A numerical example will illustrate the use of 
equations Xltl-10 through XIII-20 for computing 
the entrance loss and pressure coefficients for 
square and circular drop inlets with reentrant 
hoods. 

Square drop inlet — reentrant hood 
Example; Determine the entrance loss and 


pressure coefficients for a hood drop inlet 2D 
^uare and 3D high. The barrel is 0.05D thick and 
is on a 10 percent slope. 

Entrance loss coefficient.— Equation XI 1 1-10 
(thin barrel) or equation XIII-11 (thick barrel) 
gives K, for 5D-high drop inlets and for zero bar- 
rel slope. 
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Equating the expressions for K, given by equa- 
tions XII 1-10 and XIII-1 1, compute the critical bar- 
rel wall thickness for B/D = 2.0. 


0.9 + 


0.11 

( 2.0 - 1 . 0 )’/» 


- 5.0 (2.0)'/’ 



= 0.47 


0.03 

( 2.0 - 1 . 0 )’ 


therefore, 

rp,„/D = 0.072 

Since the 0.05D barrel wall thickness is less 
than the 0.072D computed critical thickness, the 
barrel is thin. Therefore, equation XI 1 1-10 applies. 
Using equation XI 1 1-10, K. for a 5D-high drop inlet 
with zero barrel slope is 


K. = 0.9 + 


= 0.66 


0.11 


(2.0 - 1.0)’/’ 


5 (2.0)'/’ (0.05) 


This entrance loss coeflicient can also be ob- 
tained graphically from figure XIII-35(a), 
Because this K, is for a zero barrel slope, it 
must be corrected for the 10 percent slope as- 
sumed in the example. 

Using equation XI 1 1-1 2, aK,., for a 10 percent 
barrel slope is 


aK.,, = -0.10 


f O.42 (2.0)’/’ 

\( 2.0 - 1 . 0 ) 


7.5 (0 



= -0.03 


This correction can also be obtained graphically 
by multiplying aK.,,/S read from figure XIII- 
35(b) by the slope S. Note that the slope cor- 
rection is negative. 

Since K, computed using equation XIII-1 0 is for 
a 5D-high drop inlet, it must be corrected for 
the 3D-high drop inlet assumed for the example. 
Using equation XI 1 1-1 4, aK,., for a 3D-high drop 
inlet is computed. 


_ 0.04 (3.25 - 3.0) 

( 2 . 0 - 1 . 0 ) 

- 0.01 

This correction aK.,, can also be obtained graph- 
ically from figure Xni-36 (c) . 

Adding K., aK,., and AK,.,, the entrance loss co- 
efficient for a 3D-high drop inlet with a 10 percent 
barrel slope becomes 

K. = 0.66 — 0.03 + 0.01 = 0.64 
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Pressure coefficient.— The pressure coefficient 
for a 2D.square and 3D-high drop inlet is com- 
puted from equations XIII-1 7a and XIII-20, 



/JliN _ _ j l.S <0.06 - 0.05 >) 
Vhvp/. t (2.0 - 1.0)’/’ / 



— (0.4 — 0.133 (2.0 — 2.0)) (0.10)’/'' 

- -I 0.07 (2.0 -1.0)’/-' + — !_l 
( ( 2 . 0 )’/ 

-0.015 - 0.071 - 0.195 


= -0.28 


Whether the lowest actual pressure occurs at the 
crown or the invert is determined by computing 
hp using equation 1-14. (See Part I, page 13.) 

The application of equations XIII-1 0 through 
XIII-20 for circular drop inlets is discussed next. 


Circular drop inlet — ^reentrant hood 

The entrance loss and pressure coefficients can 
be computed from equations XI 11-10 through 
XIII-20 by using an equivalent size square drop 
inlet that has the same area as that of a circular 
drop inlet. This equivalent size is obtained by 
multiplying the circular drop inlet size by 0.886. 

Example: Determine the entrance loss and 
pressure coefficients for a circular drop inlet 2D 
in diameter and 3D high. The barrel is 0.05D 
thick and is on a 10 percent slope. 

The circular drop inlet size is multiplied by 
0.886 to convert its size to an equivalent square 
drop inlet size. Thus, the value for B/D used in 
equations XIII-10 through XIII-20 becomes 
B/D = 0.886 X 2.0 = 1.772 
Using B/D = 1,772, the computation steps given 
in the above example are repeated. 


The critical barrel wall thickness, tp.cf/D 
The Ka for 6D-high drop inlet with 

zz 

0,079 

zero barrel slope 

Zl 

0,73 

The correction for barrel slope 

zz 

^0,04 

The correction for height 


0.01 

The K# for 2D -diameter and 



3D-high drop inlet 

The (hn/h»p)c for 2D -diameter and 

= 

0.70 

3D-high drop inlet 

The (hn/h^p)j for 2D-diameter and 

3D-high drop inlet 


-0,03 

r 

-0.31 



Summary of Recommendations 


For convenience of reference, the results of the 
tests on the hood drop inlet are summarized 
under the headings: drop inlet size, priming head, 
entrance loss coefficient, pressure coefficient inside 
the barrel entrance, and type of hood drop inlet. 
The correct ranges of application of the equations 
specified in this summary must be used because 
the equations representing the entrance loss and 
pressure coefficients apply to all three hood drop 
inlet entrances — the square reentrant, circular 
reentrant, and square flush — but over different 
ranges of inlet proportions. Also the equations for 
circular drop inlets and flush hood barrel en- 
trances must be corrected as explained under 
the recommendation summary heading. Type of 
hood drop inlet. 

Drop inlet size 

Performance criteria based on the head re- 
quired to cause the barrel to prime are the basis 
for determining the minimum size B/D of the 
hood drop inlet. The minimum size varies with 
the type of hood drop inlet and the drop inlet 
height Z|. The minimum recommended values of 
B/D are listed in table Xin-4. 

Priming head 

The head H over the crest of the drop inlet at 
which the barrel will prime or begin to flow full 
depends on whether the control is the hood inlet 
or the drop inlet crest. It varies with the drop 
inlet height for low drop inlets of adequate size. 
For high drop inlets of adequate size, the priming 
head is determined by the drop inlet size — actu- 
ally the length of the drop inlet crest. The prim- 
ing heads are: 

For the low drop inlets, Zi/D Sl.O 


Table Xin-4. — Minimum size of the 
hood drop inlet 



Drop iniol — 


Drop 

inlsf 

S<}uare 

CIrculor 

Square 

height 


Hood — 



Reenkant 

Reanlront 

Flush 



Minimum B/D 


Zi/Dg1.00 

4.0 

3.77 

1.5 

1.00 <Zi/D <1.25 

4.0 

3.77 

1.5 

Z,/DS1.2B 

1.5 

2.0 

1.25 


-y = i.2-o,8|. (XI lU) 

For intermediate height drop inlets, 1.0 < Z/D 
< 1.25 

No data are available to define the priming 
head. The authors suggest that the higher of 
the priming heads given by equations XI 1 1-6 
and XIII-9 be used to estimate the priming 
head for intermediate height drop inlets. 

For high drop inlets, Z|/D S 1.25 



where, for the 

square drop inlet, reentrant hood Ci ” 0.54 

circular drop inlet, reentrant hood C| = 0.63 

square drop inlet, flush entrance hood C| = 0.54 

Entrance loss coefficient 

The entrance loss coefficient K„ for hood drop 
inlets is multiplied by the velocity head in the 
barrel VpV2g to obtain the actual head loss h, 
caused by the drop inlet and the hood barrel en- 
trance. The magnitude of the coefficient depends 
on the barrel wall thickness tp/D, the drop inlet 
size B/D, the barrel slope S, and the drop inlet 
height Z|/D. The relationships are summarized 
in mathematical and graphical form in figure 
Xin-35. 

The entrance loss coefficient is presented in 
figure XIII-35(a) for a drop inlet 5D deep with 
the barrel on a zero slope. To obtain tp,cr/D, the 
expressions for K, given by equations XI 1 1-10 and 
XIII-11 are equated and solved for lp/D. 

The barrel slope correction is a variable for 
thin barrels and a constant for thick barrels. The 
entrance loss correction for barrel slopes other 
than zero AK,., is given in figure XIII-35(b). 
This correction is added algebraically to K, ob- 
tained from figure XIII~35(a). Note that the 
ordinate of figure XIII-35 (b) must be multiplied 
by S to obtain aK.,,. 

The effect of the drop inlet height on the en- 
trance loss coefficient varies with the drop inlet 
size. The correction for drop inlet height aK,., to 
be algebraically added to K. determined from 
figure XIII-36(a) is given in figure Xin-36(c). 
Unfortunately data are not available to evaluate 
aKo,i for relative drop inlet heights between 0.0 
and 0.25. The authors suggest that the value of 
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Entrance loss coefficient 



Barrel wall thickness, tp/D 
(0) Z,/D-5.0,S-0.0 

Figure XIII-36.— Summary of the entrance loss coefficients; equations and typical plots. 
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(b) correction for borrel slope 



FrauRB XHI-36.— Continued. 
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(c) ♦p/0-0.024, S'0. 00 

Figure XIII-36.' — Summary of the pressure coefficients: equations and typical plots. 
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iiK,., in this range be computed by linear inter- 
polation between zero and the value computed 
using Zt/D = 0,25 in equation XIII-13. 

Pi'essure coefficient inside barrel entrance 

The pressure coefficient h„/h,p measured on the 
barrel invert D/2 from the barrel entrance is pre- 
sented mathematically and graphically in figure 
XIII~36. To obtain the actual pressure relative 
to the barrel friction grade line h„, the pressure 
coefficient is multiplied by the velocity head in 
the barrel hvp = VpV2g. 

If a flush entrance is used, the invert pressures 
for drop inlet sizes B/D S 1.6 will be 0.3h,p to 
0.2 h,p lower than the values given by equation 
XIII-20. Thus, flush entrances are more likely to 
experience cavitation pressures than are reen- 
trant entrances. 

Type of hood drop inlet 

The preceding recommendation summary is, 
except where noted, for the square drop inlet with 
a reentrant hood. With certain reservations the 
statements are valid for other types of hood 
drop inlets. 


For circular drop inlets, the effects of discharge, 
barrel wall thickness, barrel slope, drop inlet size, 
and drop inlet height on the entrance loss and 
pressure coefficients are the same as those found 
for square drop inlets. Equations XIII-10 through 
XIII-20 developed from square drop inlet data 
can be used to determine the entrance loss and 
pressure coefficients for circular drop inlets after 
converting the circular drop inlet diameter to an 
equivalent square drop inlet size. This conver- 
sion is done by multiplying the circular drop inlet 
diameter by 0.886. 

For square drop inlets with a flush hood barrel 
entrance, the entrance loss coefficients are nearly 
the same as those with a reentrant hood and can 
be computed from equations XIII-10 through XIII— 
15 when B/D ^ 1.5. Reference should be made to 
figure XIII-25 to obtain estimates of K. when 
1.25 ^B/D < 1.5. The pressure coefficients given 
by equations XI 1 1-1 8 through XIII-20 appear to be 
0.3 to 0.2 higher than those observed and a cor- 
rection should be applied when B/D ^ 1.5. Refer- 
ence to figure XIII-34 should be made to esti- 
mate h„/hvp when 1.25 ^ B/D < 1.6. 
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Nomenclature 

a point on the headpool water surface (subscript) 

B drop inlet size : for square drop inlets, the side; for circular drop inlets, the diameter 

b performance of the drop inlet bordering between poor and satisfactory 

C weir coefficient 

c point on the barrel crown (subscript) 

D barrel diameter 

e point at the barrel entrance (subscript) 

g gravitational acceleration 

h satisfactory performance of the low drop inlets 
h, total head loss for the drop inlet and hood inlet 
h(b frictional loss in the barrel 
hfr frictional loss in the drop inlet 

h„ local pressure head deviation from the friction gradeline in the barrel 
hvp velocity head in the barrel = VpV2g 
H head on the crest 

i point on the barrel invert (subscript) 

K. entrance loss coefficient 

AK,.j correction for the effect of barrel slope on the entrance loss coefficient 
aK,., correction for the effect of drop inlet height on the entrance loss coefficient 
L drop inlet crest length 

n point in the barrel (subscript) 

p point in the barrel (subscript) ; poor performance of the drop inlet 
P pressure 

AP„ deviation of the hydraulic gradeline from the friction gradeline 

Q discharge 

R Reynolds number 

S barrel slope, sine 

to drop inlet crest wall thickness 

tp barrel wall thickness 

tp,cr critical barrel wall thickness — the wall thickness that separates thin and thick walls 

V velocity 

w unit weight of water 

Z elevation of a point 

Z] height of the drop inlet, crest to insic 
( ) the quantity in the pointed brackets 
I . I absolute value of the quantity inside 

V kinematic viscosity 



Appendix 

Table XIII— 5. Summary of air test results for square drop inlet — reentrant hood 
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• 46 
.46 
.46 


-5.6 

-3.5 

- 2.6 

- 3.0 

-5.3 

.0 

-2,1 

2.2 

• 0 

1.3 

*2.6 

3.0 

4.0 

• 0 

• 2.1 

•2.1 

-2.1 


Percont 


B/0 9 4.00 

— .44 *#,33 

-.35 -.33 

-.29 -,33 

-.20 -.32 


*•26 

••3i 

-.29 


-.31 

•.29 

-.29 


25.0 
5.7 
-13. « 
-14.3 


.11 
#02 
-.04 
-.04 
-#05 -19,2 

#02 6.5 


•.28 -,29 

•.24 -.29 


• 00 

-.01 


.0 

•3.6 


W.05 -20.8 


3.4 

-•36 

-,34 

• 02 

5.6 

21,9 

-•44 

-#34 

• 10 

22.7 

23,8 

-oi 

-.33 

-•02 

-6 #5 

1.5 

-.24 

-.33 

w,o9 

-37.5 

-5,1 

-•15 

-*32 

-.17 

-n3»3 

• 0 

-.34 

-.30 

.04 

11.8 

2,2 

-.29 

-.30 

^•01 

-3,4 

2.2 

-.26 

-.30 

-.04 

-15#4 

• 0 

-#23 

-.30 

-.07 

■30.4 

•5,3 

*♦•36 

• ,35 

• 01 

2#B 

•1.1 

-.34 

-.35 

-•01 

-2.9 

-2.5 

-.36 

-.34 

-•04 

-13*3 

•2.9 

-.23 

-.33 

-.10 

-43»5 

•8.2 

-.24 

•#32 

-.06 

-33.3 

•2.1 

-.28 

-.31 

-•03 

-10.7 

.0 

-.27 

-•31 

-•04 

-14.8 

2.2 

•♦26 

••31 

-•05 

-19.2 

• 0 

-♦24 

-.31 

-.07 

-29,2 

•2.2 

-.39 

-,36 

• 03 

7*7 

•Ifl 

-.29 

-.36 

-•07 

•24,1 

. 0 

-.22 

-.35 

-•13 

-59,1 

•l#5 

-.19 

-.34 

•ilS 

•78,9 

-9.8 

-.21 

-.33 

-.12 

-57,1 

-6,0 

-♦3i 

-.32 

-•‘Ol 

-3.2 

•4,1 

-.26 

-.32 

• ,^6 

-23.1 

•4 , 1 

-#24 

-.32 

-»o 

-33.3 

-6, 0 

-#26 

-•32 

-•06 

-23.1 


-•32 

-.38 

-#20 

-•20 

-.26 

-#3l 

-.32 

-.30 

-.27 

-.41 

-.38 

-.24 

-.31 

-.27 

-.34 

-.30 

*•#30 

w,34 


-,38 

-.38 

-.37 

-.36 

-.35 

**,33 

-.33 

-.33 

•*33 

-.40 
• ,40 
-.40 
*.39 
*.36 
*.36 
*«36 
■ ,36 
-.36 


-.06 

• 00 

-.17 

-.16 

-#09 

-.02 

-.01 

-.03 

-.06 

.01 

-.02 
«#16 
-.06 
-.11 
-•02 
w. 06 
-.06 
w,02 


-18.8 
• 0 

-65#0 

•BO.O 

-34,6 

-6.5 

-3«l 

-lOfO 

- 22,2 

2.4 

w5,3 

•66,7 

-25,8 

-40,7 

-5,9 

- 20,0 

- 20,0 

-5,9 


h./h^ 

or 0/2 
crown 


6/D ■ 2.50 


^.65 

-5,0 

-.36 

-.25 

.11 

30,6 

♦ 64 

-4,4 

-•26 

-.23 

• 05 

17.9 

•04 
♦ 64 

-4,9 

-5,6 

-♦25 

-.19 

-.22 

-.21 

• 03 
-•02 

12«0 

-10.5 

♦ 62 

—3,6 

-.17 

-.18 

-■01 

«5.9 

•gt 

-2,0 

•♦15 

-.16 

-.03 

-20 *0 

• 03 

6.7 

-.16 

-.16 

-.02 

-12.5 

.03 

6,7 

-.17 

-.16 

-.01 

-5*9 


Noui . 


.04 

*••05 

07 

-.03 

-.04 

-.11 

- *09 

— .10 
-.08 

-.07 

-.OB 

- • 03 

- • 03 
-.03 
-.10 
- , 09 

-# 07 
-.05 

-.03 
.06 
• 01 
• 02 
• 00 
-.07 
-.05 
-.05 
-.03 

-#02 
-#02 
-.01 
.01 
• 01 
-.06 
-.04 
-.04 
-.02 

.03 

.00 

• 03 

• 04 
.00 

**•06 
- .04 

w , 06 

» * 04 

.04 
#04 
.03 
.03 
*. 0 1 
• ,04 
.,03 
.,03 
.,02 


• , 08 

-.01 
-.01 
-.01 
-#04 
-.05 
-.05 
• «0l 
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Table XIII-6. — Continued. 



Z|/D ■ 5.00 e/O ■ 2.00 


A - 510 

eOOO 

.001 

*084 

1*02 

1.00 

• • 02 

• 2.0 

-,♦7 -.28 

• 19 

40*4 

*,00 

1 

A ^ 5 i 9 

• 000 

• 001 

• 170 

lf 02 

l.OU 

<*•02 

- 2*0 

.,44 ..28 

*16 

36*4 

-.00 

1 

A - 520 

• 000 

• 001 

• 216 

1.02 

1.00 

^•02 

•• 2.0 

-.45 -.28 

• IT 

37*6 

-.08 

1 

A - 521 

• 000 

• 001 

.259 

1.02 

1*00 

••02 

• 2.0 

-.44 -.28 

.16 

36*4 

• * C 8 

1 

A - 522 

• 000 

• 001 

• 300 

UOO 

1.00 

.60 

• 0 

-.45 -.28 

.17 

37,8 

-.00 

1 

A - 523 

• 000 

• 001 

• 403 

1>00 

1.00 

• 00 

• 0 

-.45 -.28 

• IT 

37.6 

*,00 

1 

A - 524 

• 000 

• 001 

• 599 

ItOO 

1*00 

• 00 

• 0 

-.46 .-.28 

• 16 

39,1 

-*08 

1 

A *. 525 

• 000 

• 001 

l «003 

1*00 

1.00 

• 00 

• 0 

-.47 -.28 

*19 

40.4 

-*08 

1 

A « 526 

• 000 

• 001 

4.000 

• 99 

1*00 

• 01 

1.0 

-.45 -.28 

• 17 

37 ,B 

*,od 

1 

A - 527 

• 000 

• 003 

• 083 

1.00 

• 99 

-•01 

- 1.0 

-.37 -.28 

• 09 

24,3 

• 02 

1 

A - 528 

• 000 

• 013 

• 083 

• 91 

.92 

• 01 

1.1 

-.30 -.27 

• 03 

10,0 

-*05 

1 

A - 529 

• 000 

• 024 

• 083 

• 64 

• 64 

• 00 

• 0 

-.25 -.25 

• OO 

.0 

•« 03 

1 

A - 530 

• 000 

• 036 

• 063 

.74 

• 76 

• 02 

2.7 

-.22 »^23 

••01 

• 4*5 

• 00 

1 

A - 632 

• 000 

• 059 

*OBo 

• 63 

• 6 o 

-•03 

<• 4.8 

-.16 -.20 

•• 04 

*25 • 0 

- *05 

1 

A - 633 

• 000 

• 099 

.080 

• 45 

• SO 

. o 5 

11*1 

-.16 -,20 

-*04 

* 25.0 

-•05 

1 

A - 634 

• 000 

• 149 

• oeo 

• 45 

.50 

.05 

11*1 

-.18 -.20 

••02 

•lUl 

-•05 

1 

Ae . 635 

• 000 

.197 

iueo 

• 45 

• SO 

• 65 

U.l 

-.21 -.20 

• 01 

4*0 

-*05 

1 

A > 566 

• 025 

• 001 

*063 

.96 

.99 

.63 

3*1 

-.44 -.31 

• 13 

29*5 

-,06 

li 2 

A - 6 o 7 

*025 

• 001 

.083 

f 9 e 

.99 

• 01 

l.O 

".♦i -.31 

flO 

24*4 

**03 

1 

A - 567 

,025 

*003 

*003 

• 93 

.90 

.65 

5.4 

-.36 -.31 

.05 

13.9 

-.u 

U 2 

A .. 6 o 8 

♦ 025 

• 003 

*083 

.98 

.90 

• 00 

.0 

-.41 -.31 

• 10 

24,4 

.02 


A - 566 

*025 

.013 

*063 

.67 

.90 

.03 

3.4 

-.23 -. 2 * 

» e06 

- 26.1 

■ 1,06 

li 2 

A - 609 

• 025 

*013 

.063 

*ee 

*90 

.02 

2*3 

-.24 -.29 

-*•05 

- 20.8 

*,03 

1 

A .. 569 

*025 

*024 

*063 

.77 

*03 

*66 

7 *fl 

-.24 -.27 

*•03 

- 12*5 

**02 

lt 2 

6 lo 

• 025 

,024 

*063 

.01 

*63 

.02 

2*5 

-.23 -.27 

*,04 

• 17,4 

**03 

1 

A - 570 

*025 

.036 

*063 

.74 

.75 

.01 

1.4 

-.24 -.26 

*•02 

« 6*3 

-.02 

lt 2 

A - 611 

.025 

*036 

*063 

.72 

.75 

• 03 

4.2 

-.21 -.26 

*•05 

* 23.6 

-.01 

1 

A - 636 

,025 

*059 

*082 

.60 

.59 

-.61 

- 1.7 

-.20 -.22 

•**02 

- 10*0 

-.04 

1 

A - 637 

• 025 

,099 

,002 

.45 

*50 

*ps 

U.l 

-.18 -.22 

*•04 

* 22.2 

-.04 

1 

A - 638 

• 025 

*149 

*062 

*48 

*50 

*02 

4.2 

-.22 -.22 

*00 

,0 

• * 04 

1 

A - 639 

*025 

.197 

*062 

.49 

.50 

• 61 

2.0 

-.26 -.22 

,04 

15*4 

* * 04 

1 

A ^ 571 

*050 

*001 

*084 

1*00 

.97 

-• n 3 

- 3.0 

-.44 -.33 

.11 

25*0 

-.U 

li 2 

A , 612 

* U 5 o 

• 001 

*084 

.98 

.97 

-.01 

- 1,0 

-.41 -.33 

,08 

19*5 

-.04 

1 

A - 572 

e 050 

• 003 

*084 

.95 

.96 

• 01 

1*1 

-.30 -.32 

*,02 

- 6.7 

• 02 

lt 2 

A - 613 

*050 

• 003 

*084 

.96 

.96 

• 00 

.0 

-.38 -.32 

• 06 

15,6 

• 01 


A - 573 

* U 50 

.013 

*064 

• 87 

.09 

• 02 

2.3 

-.26 -.31 

-.05 

* 19.2 

*«06 

1 


See notes at end of table. 
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Table XlII-5. — Continued 


Series 


$ 

»p/D 

»,/D 

Obiofved Compi 




2j/D 

B 5, 

.050 

.013 

.084 

,80 

,09 

,05u 

.0?4 

,064 

,80 

,82 

.050 

,024 

,084 

,80 

,02 

.050 

,036 

,064 

.72 

.74 

.050 

,036 

,084 

.72 

.74 

.050 

.oso 

.085 

,61 

,58 

.050 

,099 

,085 

.48 

,49 

.050 

.149 

.085 

.47 

.49 

.050 

■ 197 

.085 

,47 

.♦9 

.100 

.001 

.079 

• 95 

,94 

.100 

.001 

.079 

.95 

,94 

.100 

,003 

.079 

,95 

,93 

• loo 

• 013 

.079 

,86 

,86 

.loo 

• 024 

.079 

.79 

.79 

• loo 

• 036 

.079 

.69 

.72 

.100 

♦ 059 

.079 

,58 

.57 

.100 

.100 

.099 

.149 

.079 

.079 

.51 

.50 

,49 

.49 

>100 

.197 

.079 

• 48 

.49 

.300 

,001 

.079 

,88 

.87 


k/K,p flt D/$ invert 


Obtorved Computod Difforenco Dilforonco 


K/K, 

qfD/2 

crown 


Nof 


A- 6)4 
A- S74 
A- 6lB 
A- 575 
A- 6)6 

A^ 640 
A- 641 
A. 64? 
A^ 643 

A- 576 
A- 6)7 
A. 6\H 
A- 6)9 
A- 620 
A- 621 
A- 644 
A. 645 
A- 646 
A- 647 

A- 622 
623 
A- 624 
A- 625 
A. 626 
A« 64a 
A- 649 
A^ 650 
A- 651 

A. 627 
A- 628 
A- 629 
A- 630 
A- 631 


,200 
.200 
«200 
• 200 
«200 
• 200 
.200 
,200 

• 400 
,400 
.400 
,400 
.400 


.003 

.013 

• 024 

• 036 
.059 
.099 
.149 
.197 

• 001 
• 003 
.013 

.024 

.036 


.079 

.079 

.079 

.079 

,079 

.079 

.079 

,079 

.061 
• 081 
.061 
.oai 
.081 


.88 

.BO 

.75 

.67 

.57 

.49 

.50 

.49 

• 82 
.81 
.73 
.68 
.61 


.86 

.SI 

.75 

.60 

.55 

.48 

.48 

.48 

1 74 

.73 

.69 

.65 

.60 



Poicenf 



,00 


B/0 a 

2.00 

• ri 

1.1 

-.26 

-.31 

#02 

2.5 ' 

-.26 

-.29 

#n2 

2.5 

-.26 


* n2 

2,8 

-•23 

-,27 

#n2 

2,8 

-.23 

-.27 

-.03 

-4,9 

"#16 

-.24 

. 01 

2.1 

-.16 

*.24 

# 02 

4,3 

-.18 

-,24 

• 02 

4.3 

-.22 

*.24 

-.01 

*1.1 

-.38 

-.35 

0 1 

*1,1 

-.38 

-.35 

-• 02 

*2,1 

-#4l 

-.35 

• no 

.0 

-.26 

-.34 

• 00 

.0 

-.20 

-.32 

• 03 

4,3 

*#22 

-.30 

-•01 

*1,7 

*•2? 

*.27 

-.02 

-3,9 

-.24 

-.27 

-.01 

-2,0 

-,26 

-.27 

.01 

2,1 

-#30 

-,27 

-,ol 

-1,1 

-#38 

-.40 

-• f>2 

-2,3 

-.44 

-, 4o 

• 01 

1.2 

-#27 

*.39 

.00 

,0 

-.29 

-,37 

• nl 

1.5 

-.27 

-.35 

• « 02 

-3,5 

-.31 

-.32 

-.01 

-2,0 

-,30 

-.31 

-.02 


-•4o 

-,31 

-.0 1 

-2,0 

-.43 

-,31 

-.OB 

-9,8 

-.49 

-,40 

-.0 0 

"9,9 

-.50 

-,4a 

-.04 

-5.5 

-.43 

*.47 

-.03 

-4,4 

-.47 

-,45 

-.01 

-1,6 

-.43 

-,♦3 


-.05 

-.03 

-.03 


" . 08 

••06 


.03 

.03 

.06 

•••08 

•.04 

-•06 

•.05 

-.03 

-.01 

.03 

-.02 

.04 

-.12 

-♦08 

-.08 

-.01 

.07 

#09 

.12 

.01 

.02 

-.04 

.02 

.00 


PoKont 


-19.2 
-11.5 
-11,5 
-17, A 
-17,4 

-50.0 

-50.0 

-33.3 

-9.1 

7.9 

T.9 

14.6 

-30 

-14.3 

-36.4 

•'2a#7 

-12,5 

-3.0 

10.0 

-5,3 

9.1 

-44.4 

-27,6 

-29,6 

-3,2 

10.4 

22.5 
27,9 

2.0 

4.0 

-9,3 

4.3 

• 0 


-,04 
-,03 
-.03 
- , 0 1 
-.02 

-.04 

-.04 

-,04 

-.04 

-,04 

-,04 

.03 

-.03 

-.01 

-.01 

-*04 

-,04 

-,04 

-,04 

-.02 

.03 

-,02 

-.02 

-.01 

-.04 

-.06 

-.06 

-.06 

.00 

.04 

-.02 

-.04 

-.04 


I 

1 

1 

1 

I 

I 

I 

1 

I 

1 

I 

1 

1 

1 


A. *52 

.♦00 

.059 

A. 653 

.♦00 

,099 

A- 65* 

.400 

.149 

A.. 655 

.*00 

.197 


A- 534 
A- 535 

A- 536 

537 

ft. S3B 
ft. 656 
ft- 657 
ft. 658 
ft. 659 


.000 
• 000 
.000 
• 000 
.000 
#000 
• 000 
• 000 
• 000 


.001 

.003 

.013 

.024 

,036 

.059 

.099 

.149 

.197 


,081 

.061 

.061 

.001 


,078 

,078 

,078 

.078 

,078 

.078 

#078 

• 078 

• 078 


Z,/D • 4.93 

.51 ,51 ,00 

.51 ,45 

.51 ^45 -,o6 

.45 -,o3 


Z,/0 u 4,99 


1.24 

1,23 

i,oe 

,98 

.98 

• 84 
.76 

• 71 
.77 


1.21 

1,20 

1.13 

1,07 
#99 
#05 
#71 
#71 
• 71 


-•03 
-#03 
#05 
#09 
#01 
#01 
*•65 
• 00 
-.06 


#0 

-11. B 
- 11,8 
-^3 


*2.4 

•2,4 

4,6 

l.O 

1.2 

• 6,6 

.0 

-7,0 


0/D « 2.00 


-#42 

-#44 

0/D if 1,50 

-.62 -,4T 

-,6o -,46 


40 

.00 

• 0 

-.06 

40 

.05 

n.i 

- . 06 

40 

.02 

4.tt 

-.06 

40 

♦ 04 

9.1 

^,06 


•#46 -,44 

-#34 -,41 

-#33 -,30 

-•29 -.33 -io4 

••35 -#33 ,02 

• 1 33 


-•37 
•#35 -,33 


#15 

#14 

#02 

.07 

#05 


• 04 
#02 


24.2 

23.3 
4,3 

-20.6 
-15,2 
• l3#a 
5*7 
10«6 
5#7 


-.12 

-,02 

-.10 

-.07 

•1,07 

- # 07 

-.07 

-#04 

-.05 


A- 539 
A- 54o 
A- 541 
A- 542 
A- 543 
A- 660 
A- 661 
A- 662 
A- 663 


• 025 
.025 

• 025 

• 025 
#025 

• 025 

• 025 

• 025 
.025 


• 001 
#003 

• 013 
.024 

• 036 
.059 
#099 
#149 
.197 


Z^/0 


.079 
.079 
.079 
.079 
.079 
#079 
• 079 
.079 
,079 


Sea notes at end of table. 


1#25 
1.24 
1.12 
1.02 
• 94 
#84 
.76 
.69 
#72 


1.18 

1.17 

l.U 

2.05 

.97 

.84 

.70 

.70 

,70 


00 


8/0 u 

l#50 

-.07 

*5,6 

*#66 

-.49 

-.07 

-5,6 

-.63 

- , 48 

-.01 

-.9 

-.43 

-,46 

• p3 

2.9 

- #4o 

-.43 

■ o3 

3.2 

-.36 

-.40 

• 00 

.0 

-#37 

-.35 

-♦06 

*7.9 

*.37 

-.35 

#01 

1.4 

*#37 

-.35 

-.02 

-2.8 

-.33 

*.35 


«U 

♦ 15 
-.03 
« . 03 

-.04 

#02 

#02 

#02 


IS, 3 
23,8 

-7,0 
#»7 f S 
* 11 # 1 

5.4 

5.4 
5.4 

- 6,1 


- , 1 1 
• #03 
-#11 
-#08 
-«07 
-#1 1 
-.07 
-.05 
■■,05 
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Table XIII-5. — ^Continued. 


KfKp ol D/S inver) 


Seriot 

S 

'./D 

»c/D 

Obieivnd Computed Difference Difforenco 

Obtervod Computed Difference 

Differance 

■■ip 

oiD/a 

crown 

Nel« 








Per<eiil 




Percenf 







^1 

/D * 5 

.00 


n/o M 

L,S0 





5^4 

.050' 

• 001 

.006 

1.19 

i.is 

-•64 

-3*4 

••58 

-*50 

• 08 

13.0 

-■12 

1 

545 

.050 

.003 

.036 

1.20 

M4 

•••06 

-5*0 

•.63 

•*50 

• 13 

20.6 

-.02 

1 

A« 546 

.050 

.013 

*086 

1,06 

1.08 

.02 

1.9 

•.42 

-.47 

-,os 

• 11,9 

*.10 


A- 547 

,050 

.024 

.086 

1.00 

1.02 

• 02 

2.0 

m , 4{> 

.,45 

M,0S 

m12*5 


1 

A- 546 

*050 

.036 

,086 

.93 

.95 

• 02 

2*2 

m,36 

m*42 

-.06 

.16,7 

^M*oa 

1 

A-> 664 

.050 

.059 

,086 

*83 

,82 

•». ol 

-1.2 

-.38 

•.36 

,02 

5*3 

M.IO 

1 

A- 665 

• 0 5 0 

.099 

• 086 

• 74 

• 89 

9* .OS 

M6,a 

-.40 

-^36 

• 04 

10,0 

-.06 

1 

Am 666 

#050 

• 149 

.086 

*65 

,69 

• 04 

4*2 

-.35 

M * 36 

-.01 

-2.9 

m,04 

1 

Am. 667 

.050 

• 19T 

.086 

• 67 

.69 

• 02 

3.0 

- .35 

-.36 

-.01 

.2.9 

-.06 

1 

A- 5A9 

.100 

.001 

• 079 

1.15 

1*10 

>05 

-4*3 

• 1 56 

-.53 

• 03 

5*4 

-.10 

1 

A- 55 0 

.loo 

. 003 

,079 

1.13 

1.09 

••04 

m3*S 

•*60 

-.52 

,08 

13.3 

M * 04 

1 

A- 551 

.100 

.013 

,079 

1.02 

l.03 

• ol 

1*0 

-.40 

So 

• *10 

.25,0 

M * 1 2 

I 

A- 552 

.100 

,024 

.079 

.95 

.98 

» 03 

3.2 

■• 43 

m.47 

M* 04 

m9*3 

M * 1 0 

1 

Am 553 

.100 

.036 

• 079 

• 94 

.91 

••63 

-3*2 

•#50 

-»44 

,06 

12.0 

-•11 

1 

Am 668 

• loo 

.059 

.079 

• 79 

.79 

• 00 

.0 ^ 

-*45 

-*39 

.06 

13,3 

M * 09 

1 

A- 669 

.100 

*099 

.079 

,72 

.66 

-.06 

-8.3 

-.43 

-•39 

i04 

9*3 

-.05 

1 

Am 6V Q 

.100 

.149 

,079 

*65 

.66 

• 61 

1.5 

• *36 

-.39 

>.01 

m2. 6 

.*03 

1 

A- 671 

*100 

.197 

,079 

,67 

.66 

•*• 0 1 

-1,5 

-,38 

-.39 

.,01 

-2.6 

.,05 

1 

A- 55 A 

,200 

,001 

,079 

1,08 

,99 

• •09 

•8.3 

-*7o 

-.57 

• 13 

18*6 

-.08 

1 

A- 555 

.200 

.003 

.079 

1.04 

.90 

m*o6 

-5*6 

♦ •60 

m*56 

• 04 

6.7 

m.14 

1 

Am 556 

• 200 

• 013 

,079 

• 94 

.93 

-•61 

-!•! 

-•So 

-.54 

-.04 

-6.0 

-.14 

1 

A- 557 

«200 

.024 

.079 

• 6 6 

.88 

«62 

2.3 

-•56 

-.51 

-.01 

-2#C 

-.12 

1 

A- 55B 

.200 

• 036 

.079 

• 64 

*83 

-•01 

-1*2 

-•50 

•*48 

• 02 

4.0 

-•00 

1 

Am 672 

• 200 

.069 

.079 

• 77 

.72 

-•05 

•6.5 

-•49 

-.43 

»06 

12i2 

- •09 

1 

A- 673 

• 200 

,099 

.079 

• 69 

• 61 

-•08 

-11.6 

*•49 

-.43 

• 06 

I2i2 

• 1 06 

1 

Am 674 

• 200 

.U9 

.079 

• 62 

• .61 

-•nl 

•1.6 

-•37 

••43 

-•06 

-16.2 

- 1 05 

1 

Am 675 

.200 

• 197 

.079 

• 60 

• 61 

• ol 

1.7 

••39 

-•43 

-•04 

•10,3 

■•06 

1 

A- S59 

• ♦00 

• 001 

• 0S2 

• 84 

,77 

-.07 

- 0,3 

-•SB 

-.63 

-.05 

-8*6 

.,07 

1 

Am B 6O 

.400 

• 003 

• 082 

.62 

.77 

-•05 

-6*1 

-•54 

-.63 

• *09 

•16,7 

- *10 

1 

A- S61 

.406 

.0i3 

• 082 

• 73 

.73 

• 00 

• 0 

*•46 

-•61 

-.15 

-32.6 

m ,08 

1 

Am S62 

.400 

.024 

*082 

.73 

.70 

—•63 

•4*1 

••61 

-.58 

• 03 

4.9 

- *07 

1 

A. 563 

.400 

.036 

«C82 

• 68 

• 66 

-.02 

•2.9 

-•54 

-•55 

-.01 

-1*9 

- *04 

1 

Am 676 

.400 

.059 

.082 

• 64 

.59 

-•05 

-7*a 

-•5l 

-.50 

• 01 

2.0 

-1O6 

1 

Am 677 

.400 

.099 

• 082 

• 57 

.52 

-•05 

•8.8 

-•51 

-•49 

• 02 

3.9 

-•03 

1 

Am 67B 

.400 

.149 

.082 

• 57 

.52 

-•os 

-8*8 

-•44 

-.49 

-.05 

-11*4 

•lOl 

1 

A- 679 

.400 

.197 

• 082 

.56 

• 52 

-•n4 

-7*1 

-.49 

-.49 

• 00 

• 0 

-* 06 

1 





Z |/D ■ 4, 

99 


B/D > 

1*25 





Am 471 

«000 

.001 

*086 

1.7B 

mmmM 

MMmM 

MMmM 

••75 

mmmm 

M-MM m 

M.MM 

-♦09 

a 

Am 472 

*000 

.001 

*173 

1,78 

mmmm 

M Mm M 

mmmm 

-.75 

mmmm 

mMmM 

MmM-M 

-.10 

3 

Am 473 

*000 

.001 

• 214 

U79 

M.MM. 

M MkM 

■m-mm 

-.74 

mmmm 

M-MMM 

MMMM 

-*u 

3 

Am 474 

• 000 

.001 

• 259 

1*78 


M Mm M ' 

Mmmm 

-.74 


MMMM 

mm-mM 

-,10 

3 

Am 516 

• 000 

.001 

*260 

1.86 

mmm^ 

MMmM 

Mmmm 

-.87 

mtmmm 

MMMM- 

• MM M 

M* 06 

3 

475 

• 000 

.001 

*300 

1.77 

mmmm 

MMmM 

— mmm 

-•77 


..«•■. 

M.MM 

•1 }4 

3 

476 

*000 

,001 

,462 

1.79 

MMMM 

MMmm 

— mmm 

•,75 

mmmm 

mmmm 

MM-MM 

-*iz 

3 

Am 477 

.000 

.001 

• 603 

1.82 

MmmM 

MMmM 

—Mmm 

-,76 

mmmm 

• MMM 

• m-M-M 

-*10 

3 

Am 478 

• 000 

.001 

1*001 

1*81 

mmmM 

M M V M 

Mm mm- 

-»76 

mmmm 

M«MM 

MMMM 

-.09 

3 

Am 479 

• 000 

,001 

4,003 

1,T9 

MmmM 

MMmm 

mmmm 

-.76 

mmmm 

MMmM 

MMMM 

* # 10 

3 

Am 480 

• 000 

.003 

.086 

1.84 

mmmm 

MMmM 

—mmm 

-.86 

mm^m 


MMMM 

-*05 

3 

Am 481 

• 000 

,003 

#173 

1.81 

mmmm 

mmmm 

— mmm 

-.83 

mrnmm 

mMmM 

MMMM 

-,04 

3 

A- 482 

• ooo 

.003 

.216 

1.82 

MmmM 

MMm»M 

— mmm 

M, 83 

mmmm 

MMMM 

-MMMM 

-,04 

3 

Am 483 

*000 

,003 

.259 

1.83 


mmmm 

— MM 

-.83 


mmmm 

MMMM 

- * 04 

3 

Am 4B4 

• 000 

,003 

.300 

1*83 

M.mM 

MM-mm 

mmmm 

-•84 




- 1 04 

3 

A- 48S 

*000 

.003 

.402 

1.B5 

■MMMM 

MMmm 


-*84 

mrnmm 

mmmm 

MMMM 

m,04 

3 

Am 486 

• 000 

.003 

*602 

1*87 

mmmM 

MMmm 

— Mmm 

- * 84 

mmmm 


mMMM 

M 1 04 

3 

Am 487 

• 000 

,003 

i.oci 

1.85 

mmmm 

mmmm 

Mmmm 

-.63 


m.mm 

MMMM 

M 1 03 

3 

Am 468 

*000 

.003 

4.010 

1.84 

mmmM 

mMmm 

— MM 

-.83 

mmmm 

mM.m 

■-MMM 

m,04 

3 

Am 489 

,000 

,013 

*086 

1.72 

mmmm 

MM.M ■ 


-.72 

mrnmm 

mmmm 

MMMM 

- 1 1 1 

3 

Am 490 

• 000 

.013 

.173 

1,72 

mmmM 

-Mmm 

-Mmm 

-.72 

mmmm 

mm-mm 

MMMM 

-.10 

3 

Am 491 

• 000 

.013 

.215 

1.73 

m.mM 

mmmm 


••7o 

mmmm 

mmmm 

MMM. 

-•11 

3 

Am 492 

• 000 

.013 

• 300 

1.72 

mmmM 


— MM 

•♦71 


mm-mm 

M MM • 

-♦10 

3 

Am 493 

• QOO 

.013 

• 259 

1.73 

MMMM 

MM.M 

— Mmm 

-.76 


mMmm 

MMMM 

-•10 

3 

Am 494 

.000 

.013 

• 4o2 

1.73 


MMmM 

— Mmm 


mmmm^ 

mMmM 

Mmmm 

-♦12 

3 

Am 495 

• 000 

.013 

• 6q2 

1.71 

mmmM 

mmmm 

— mmm 

••76 

mmmm . 

-MMM 

mm.M 

-.10 

3 


See notes at end of table. 
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Table XIII-5. — Continued, 


Seriol 


S *p/0 t7D 


^2 

Observed Computed Difference Difference 


h.,/h,p a I D/2 invert 

Observed Compuled Difference Difference 


hn/h.p 

a\ D/2 Notes 
crown 


Percent 






2^/0 

» 4,99 


8/D ■ 1 

in 

— 

A- *96 

• 000 

• 013 

1.000 

l#7i 




••70 

•••• 

A- *97 

• 000 

.013 

4.007 

1,73 

••*• 

• •,. 

• •-.W 

• ,70 


A. 498 

.000 

• 024 

.086 

1.72 

•••• 



-.68 


A. 499 

.000 

.024 

.173 

1,60 

•••• 



-.66 

•— 

A. SOO 

• 000 

,024 

.215 

1.62 

••— 


••• — 

-.65 


A- 50l • 

.000 

,024 

.259 

1,64 




• . 65 


A- 502 

• 000 

,024 

.301 

1.65 




-.65 

• ••• 

A* 5o3 

,000 

,024 

.4o2 

1.64 


• ••• 


-.66 


A. 504 

• 000 

.024 

.602 

1.65 


• ••• 


-»66 


A. 505 

• 000 

.024 

l.OOl 

1.67 

•••• 

• ••• 

•••!• 

-.66 

• ••- 

A. 5o6 

• 000 

.024 

4.007 

1.67 




-.68 


A. 507 

• 000 

.036 

.086 

1.65 

—•• 

-•p— 

•••• 

-.65 

• ••• 

A" 533 

♦ 000 

,036 

.086 

1.72 



•••• 

-,63 


A. SqB 

.000 

,036 

• 173 

1.66 

—•«•• 



-. 66 

•••• 

A- 509 

.000 

.036 

.216 

1,66 

•««• 


•••• 

-.65 

• m •• 

A. 510 

♦ 000 

,036 

,259 

1,66 




•,65 


A- 511 

.000 

,036 

,30l 

1.66 

•••• 

• ••• 

•••• 

-,65 


A- 512 

.000 

,036 


1.66 

•••• 



• .63 


A- 513 

♦ 000 

,036 

,6o2 

1.85 

-••• 


•••• 

• ,64 

• ••• 

A- 514 

.000 

,036 

1.001 

1.66 

•••• 

• ••-■> 


• . 63 


A. SlS 

.000 

.036 

4,007 

ll71 

•••• 


• ••• 

-,66 


A. 705 

♦ 000 

,059 

,080 

1.62 


• •«• 

•••«- 

-,57 

•«■•• 

A. 706 

♦ 000 

,099 

,080 

un 

• avB 

•••• 

•••• 

-.77 

• «••• 

A- 707 

.000 

.149 

,060 

2.59 



••«PV 

• , 68 


A« 708 

,000 

.197 

.080 

3.46 

• ••• 

— • — w 


• ,75 

• «•• 

A. 680 

.025 

.001 

,080 

1.77 


• •»• 

••*• 

-.86 

• ••• 

A. 681 

,025 

.003 

,080 

1,78 

• ••• 

••-• 


-.83 

• «•• 

A. 682 

.025 

.013 

,080 

1.67 



••l-» 

— . 7o 

-••• 

A. 683 

,025 

,024 

.080 

1.67 


• •>• 

•••• 

— f 7o 

• ••• 

A- 684 

.025 

,036 

,060 

1.60 

• ••• 



• , 6 1 

• •*• 

A- 709 

.025 

,059 

,060 

1,S4 

• ••• 


•••I 

-.56 


A. 710 

,025 

,099 

,080 

1.72 

•••• 



— , 69 

• »•• 

A, 729 

.025 

,099 

,080 

1.78 



• ••«. 

— . 72 


A. 711 

• 025 

.1*9 

,060 

2.20 

• ••• 

• ••• 


-.67 

• ••• 

A. 7l2 

• 025 

.197 

• 080 

2,97 

•••• 

• •«• 

••WM 

-.66 

• ••• 


Percent 










«e09 

-#10 

-e07 

V..0O 

.*,06 
• ,06 
«.06 
• ,06 
*.,06 
• ,06 
.*,06 
-,03 
• ,10 
p , 06 

-.04 
p , 04 
-,04 
-.04 
-.04 
» , 0^ 
.,06 
•elV 
-.50 
•*14 
.03 

.,03 

* . 0 1 
.,10 
..03 
..OT 
..18 
..40 
-.40 
..15 
.04 


3 

3 

3 

a 

3 

3 

3 

3 

3 

3 

3 

3 

3>4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3|5 

3 

3 

3 


Z^/0 «.5.00 


A- 685 

,050 

,001 

,060 

1,62 

•••• 


A. 686 

.050 

.003 

,080 

1,70 

•••p 


A, 687 

.050 

.013 

,080 

1,58 

•••» 

-PPm« 

A« 688 

.050 

.024 

,080 

1,54 

••••■ 

• ••• 

... 689 

.050 

.036 

,080 

1,'49 



A- 713 

,050 

,059 

.080 

1,46 

•••— 

• ••• 

A. 714 

,050 

.099 

,080 

1.51 

•••• 


A. 715 

,050 


,080 

1,93 

•••- 

rnm^m 

A. 716 

,050 

.197 

,000 

2,46 

• •••■ 


A. 690 

.100 

.001 

.060 

1.55 

->••• 

• •»• 

A. 691 

.100 

,003 

.080 

1,56 

•••• 

PPa* 

A. 692 

.100 

.013 

,080 

1.50 

•••• 

• •»• 

A. 693 

.100 

,024 

,080 

1.46 



A. 694 

.100 

.036 

,080 

1,40 



A- 717 

.100 

.059 

,060 

1,31 

•••p 

• •^4- 

A. 718 

.100 

,099 

,080 

1.32 

•••• 


A- 719 

.100 

,1*9 

.080 

1,58 

•••• 


A- 720 

.100 

.197 

,080 

1,83 



A- 695 

.200 

.001 

,080 

1.39 



A. 696 

.200 

.003 

,080 

1,36 


•••• 

A- 697 

.200 

,013 

,080 

1,30 

•••p 


A- 698 

•Zoo 

.024 

• 080 

1,20 

•••p 


A- 699 

.200 

.036 

*060 

1,15 



A- 721 

• 200 

,059 

• 060 

1,10 


•••• 

A- 722 

• 200 

.099 

,0bO 

1,04 

• ••P 


A- 723 

.200 

.149 

.080 

l.IB 

• ••P 

-••• 

A- 724 

,200 

.197 

,080 

1,30 

••• — 

•••• 


See nofes ot end of table* 


B/D » 1.25 

-.7i — 

•*,75 *•»••• 

•#7x 

-.63 

• •59 •-.••• 

•.63 •-•• 

• ,73 -*.*•• 

• .76 •■••• 



■ ••• 




• .02 

• .02 
-.10 
• »oa 


• .06 

• ,12 

• .26 

• .14 

• .01 


3 

3 

3 

3 

3 

3 

3 

3 

3 


-.73 

-.80 

• f 68 

• .68 

• .64 

",60 

• ,60 
• .66 
•.71 
•.65 
-.73 
-.67 
-.69 
•.62 
-.63 
••54 
-.66 
•.73 




-.08 
-.05 
- i 09 
-.06 
• . 06 
-.09 
• , 26 

• .15 
• . 0 1 
• , 1 3 
• . 06 
-.08 
• . 07 
-.05 
-.09 
••12 

• .05 

.01 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

*3 

3 

3 

3 

3 

3 
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Table XIII-5, — Continued. 


KiAtp qf D/2 Inviff « 

Observed Computed Dilfarenc# DIHerence Obtervod Computed Dtfromnce Difftronce of N<»t*i 


Z|/D s S«00 


B/0 « U25 


A « 7«0 

A- 701 

.400 

,*00 

oOOl 

.003 

.080 

,080 

l.Ol 

l.Ol 


1 1 
t I 
t t 
t 1 

f f 
t 1 

• t 

• 1 

-.73 

-,78 

— 


— — 

-.07 
^ o5 

3 

A- 702 

.400 

.013 

.080 

♦ 93 




« A A 




to , U-A 
n't 

♦J 

A-703 

A « 70A 

A - 725 

• 400 

• 400 
.400 

.024 

.036 

.059 

.080 
♦ 080 
♦ 080 

♦ 92 

♦ 85 
.79 



**<* wa > 

-.63 

-.55 

-.42 

1 1 » 1 
lilt 
1 t 1 . 
1 t 1 t 



m , 

..03 
•tOi 
— . 0 1 

3 

3 

3 

A- 726 

• 400 

.099 

♦ 060 

♦ 75 




- , rA 

•tiplIM 

mmrnm 


^ ft 1 


A- 727 

.400 

.149 

.080 

.73 




-.36 




t vi 

• 04 

J 

3 

A- 728 

.400 

.197 

.060 

♦ 75 


mmmm 


-.31 




.10 

3 






/D a 3 . 

00 


8/0 R 

4.00 





A > a3S 

.000 

.001 

.063 

.90 

.91 

♦ 01 

1.1 

-.43 

-.33 

.10 

23*3 

-.03 

1 

A- 839 

.000 

.003 

.083 

.92 

•’S 

•♦02 

• 2,2 

-.38 

■ ,33 

,05 

13.2 

.•06 

1 

A *" 84 0 

»000 

.013 

.083 

. 82 

.79 

.*♦03 

- 3t7 

-.30 

• 8.33 

»«03 

-lOiO 

.•05 

1 

*-841 

• 000 

#024 

.083 

.72 

.59 

••03 

- 4.2 

-.36 

-.32 

-.02 

• 6.7 

-.0 1 

1 

A - 042 

• 000 

• 036 

.083 

.63 

.56 

-•OT 

-U.l 

-.28 

-.31 

— . 03 

- 10.7 

■ ,02 

1 

A- 843 

• 000 

. 059 

.083 

♦ 50 

.47 

•♦03 

• 6,0 

■•33 

-.29 

.04 

12.1 

-.10 

i 

A- 044 

• 000 

.099 

.063 

♦ 48 

.47 

••61 

- 2.1 

-•31 

-.29 

♦ 02 

6.5 

-«09 

1.6 

A - 945 

.000 

.149 

. 003 

.46 

.♦7 

♦ 01 

2.2 

••32 

-.29 

.03 

9.4 

-.10 

1 

A- 846 

.000 


,063 

.47 


• 00 

.0 

-.29 

-.29 

.00 

.0 

■ ,08 

1 

A- 847 

.025 

.001 

,083 

.90 

.98 

• 00 

.0 

• •48 

-,34 

.14 

29,2 

— . 03 

1 

A- 848 

.025 

.003 

.083 

.91 

,89 

«.02 

• 2,2 

-.41 

-,34 

.07 

17.1 

* , 03 

1 

A- 849 

.025 

,013 

,083 

♦ «2 

.79 

03 

- 3,7 

-. 3 ? 

-,33 

• •01 

• 3.1 

-.02 

1 

A- 850 

, 025 

.024 

.083 

.73 

.68 

•♦65 

- 6.8 

-,30 

-.33 

— . 03 

• lOtO 

.00 

X 

A - 651 

.025 

,036 

,083 

.64 

•*s 

••08 

- 12,5 

-.28 

-.32 

—.04 

• 14,3 

-.01 

1 

A- 852 

.025 

.659 

,083 

• 50 

.97 

•.03 

- 6,0 

-.34 

-.30 

.04 

11.8 

-.08 

1 

A- 853 

.025 

.099 

,083 

.49 

.97 

-.02 

- 4.1 

-. 3 ? 

• «30 

.02 

6.2 

• •07 

X 

A - 654 

• 025 

♦ 149 

.083 

.48 

.47 

• •61 

• 2.1 

•♦32 

-.30 

.02 

6.2 

-.08 

X 

A- 855 

• 025 

♦ 197 

• 083 

.49 

• *7 

•♦02 

• 4.1 

-•31 

-.30 

.01 

3.2 

-.05 

1 

A - 856 

• 050 

.001 

.083 

.66 

.89 

• Ol 

U1 

•♦46 

•.35 

• 11 

23.9 

*. 0l 

1 

A- 857 

• 050 

♦ 003 

.063 

.88 

, 8 . 

♦ 00 

♦ 0 

-♦45 

-.35 

.10 

22.2 

-tOl 

1 

A- 858 

. 050 

♦ 013 

• 083 

.78 

♦ 7 ® 

♦ 00 

.0 

*♦28 

•.34 

-.06 

• 21.4 

-.02 

1 

A- 859 

• 050 

,024 

.083 

.70 

.66 

•♦02 

• 2,9 

-.31 

-,33 

- .02 

- 6,5 

.,02 

1 

A- 860 

.050 

.036 

,063 

.61 

.56 

• •65 

• 5.2 

-.32 

-.32 

.00 

.0 

-,03 

1 

A - 861 

.050 

,059 

,083 

.49 

.97 

-.02 

• 4,1 

-,36 

-,31 

.05 

13,9 

-.06 

1 

A- 862 

.050 

.099 

.083 

.47 

• 97 

• 00 

.0 

-.37 

-.31 

♦ 06 

16.2 

-.09 

1 

A - 863 

• 050 

.199 

.063 

.47 

.97 

.00 

.0 

••36 

• .31 

-.01 

- 3,3 

-.09 

1 

A- 864 

• 050 

.197 

,083 

.47 

.97 

♦ 00 

.0 

-.31 

-, 3I 

.00 

♦ 0 

-.06 

1 

A- 665 

• 100 

.001 

.063 

.86 

.88 

• 62 

2.3 

-.46 

-,36 

.10 

21.7 

-.01 

1 

A- 866 

.100 

.003 

.083 

,84 

.86 

♦ 02 

2.4 

-.37 

-,36 

• ol 

2.T 

-.02 

1 

A- 867 

.100 

,013 

,083 

.76 

.77 

• Qlt 

1.3 

-.27 

-.35 

— . 08 

. 29,6 

-.02 

I 

A - 86B 

.100 

,024 

,083 

,68 

.‘7 

-.01 

- 1,5 

•♦31 

-.34 

.,03 

- 9.7 

-.01 

1 

4-869 

.100 

,036 

,083 

.61 

,56 

• •05 

- 6,2 

•.31 

-.33 

-.02 

. . 6,5 

-.02 

1 

A- 870 

• loo 

.059 

,063 

.49 

.97 

• •02 

• 4,1 

•.33 

-.32 

.01 

3.0 

-.06 

1 

A-871 

• loo 

♦ 099 

.083 

.48 

.97 

•• 6i 

• 2.1 

*♦♦33 

-.32 

.01 

3.0 

-.07 

1 

A-872 

• loo 

♦ 149 

.063 

.47 

.47 

• 00 

• 0 

-.33 

-.32 

♦ 01 

3.0 

-.07 

1 

A- 873 

• 100 

♦ 197 

.063 

.47 

♦47 

♦ 00 

• 0 

-.33 

-.32 

.01 

3.0 

•*06 

1 

A-674 

• 200 

♦ 001 

• 083 

• 84 

.84 

♦do 

• 0 

•• 4i 

-.38 

♦ 03 

7.3 

.00 

1 

*-875 

• 200 

.003 

.083 

.83 

.83 

♦ 00 

.0 

-.42 

-.38 

♦ 04 

9.5 

•»02 

1 

A-876 

.200 

.013 

,083 

,82 

.79 

• ♦ 08 

- 9,0 

-.31 

-.37 

«.06 

- 19.4 

- i 0 1 

1 

A-877 

.200 

#024 

,083 

.66 

,65 

•♦01 

• 1,5 

-.36 

-.36 

-.06 

- 20.0 

• 00 

1 

4-878 

.200 

,036 

,083 

.58 

.56 

-.03 

• 5,2 

•#30 

-,35 

-.05 

- 16.7 

-,ol 

1 

44879 

.200 

,059 

.083 

.48 

,97 

• ♦61 

- 2.1 

-.31 

-.33 

-.02 

- 6.5 

-.08 

1 

AJeeo 

.200 

' ,099 

.083 

.48 

.97 

• ♦6l 

- 2,1 

-.35 

-,33 

.02 

5,7 

-.06 

1 

4-'681 

.200 

.149 

• 083 

.48 

.97 

•♦01 

- 2.1 

-.32 

-.33 

-.01 

• 3.1 

-.06 

1 

*-882 

.200 

.197 

.083 

♦ 48 

.97 

•♦Ol 

- 2.1 

-.34 

-.33 

.01 

2.9 

— .04 

1 

4-883 

.400 

.001 

.083 

.75 

.77 

• 62 

2.7 

-.35 

-.40 

-.05 

- 14.3 

.03 

1 

4-884 

.400 

.003 

.083 

.76 

.76 

• 00 

.0 

-.38 

-.40 

-.02 

- 5.3 

.01 

1 

4-885 

.400 

.013 

,083 

.65 

.69 

• n4 

6,2 

-.29 

-.40 

-.11 

• 37.9 

.02 

1 

4-886 

• 400 

♦ 024 

.083 

.59 

.62 

• 03 

5,1 

-.34 

-.39 

-.05 

- 14.7 

.00 

1 

A-887 

• 400 

♦ 036 

.063 

.54 

.53 

-■Ol 

• 1.9 

-.32 

-.38 

-.06 

- 18.8 

-.01 

1 

4-888 

• 400 

.059 

.083 

♦ 50 

.*7 

• • 03 

- 6,0 

-.38 

-.36 

.02 

5,3 

-.04 

1 

A.889 

.400 

.099 

.083 

♦ 50 

• 4 *^ 

•♦03 

- 6,0 

-.35 

-.36 

-.01 

- 2.9 

-.04 

1 

4-890 

.400 

.149 

.083 

• 49 

.47 

••02 

- 4.1 

•♦30 

-.36 

•♦06 

- 20.0 

-.05 

1 

4-891 

• 400 

.197 

♦ 063 

.49 

.47 

. -*02 

- 4.1 

-.37 

-.36 

♦ 01 

2.7 

-.03 

1 


See nofes at end of table. 
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Table XIII-5. — Continued. 


j<^ K/K li,/h.p 

So/ifli. S Ip/D It/D Obsefvarf Compuled Difference Difference Obterved Compufed Difference Difference <3t 0/12 

crown 


Percent PerconI 






Z ^/0 

m 3 , 

00 


B /0 « 

2.50 





A-nsi 

«000 

.001 

, 0 B 3 

• 99 

.96 

••63 

• 3.0 

-.47 

-.25 

.22 

46,8 


1 

A - 1152 

• 000 

,013 

,083 

,89 

,66 

•• 03 

.* 3,4 

-.34 

-,23 

.11 

32,4 

^ * oz 

1 

A . 1153 

• 000 

. 02 * 

• 083 

.76 

.70 

• 00 

.0 

-.27 

-.22 

.05 

10.5 

• 00 

1 

A - 116 * 

• 000 

.036 

.083 

.69 

• 60 

•. 6 l 

• 1.4 

-.23 

-.21 

.02 

0.7 

-.01 

1 

A - 1165 

• 000 

.059 

• 083 

• 53 

.50 

«.03 

• 5,7 

-.18 

-.10 

.00 

• 0 

-.06 

1 

A - 1166 

• 000 

.099 

• 083 

.49 

.49 

.00 

.0 

-.21 

-.10 

.03 

14.3 

- . 05 

1 

A - 1167 

• 000 

. 1*9 

• 083 

• 49 

.49 

• 00 

.0 

-.24 

•.18 

.06 

25.0 

-.05 

1 

A - 1160 

• 000 

.197 

,083 

.49 

.49 

.00 

.0 

-.25 

-.10 

.07 

26.0 

-.03 

1 

A - 1159 

• 050 

.001 

,063 

.95 

.93 

••02 

- 2.1 

-.36 

-.28 

.08 

22.2 

-« ofl 

1 

A . 1160 

.050 

.013 

• 063 

.85 

.04 

-.01 

- 1.2 

-•30 

-.27 

.03 

10*0 

-.02 

1 

A - 1161 

• 050 

. 02 * 

.083 

• 77 

.76 

•.01 

- 1.3 

-.27 

-,26 

.01 

3.7 

• 01 

1 

A - 1162 

• 050 

.036 

• 083 

,66 

.67 

*.ni 

- U 5 

-.23 

-.24 

-.01 

- 4.3 

.00 

1 

A - 1163 

• 050 

.059 

• 083 

.54 

.50 

-•04 

- 7.4 

-.21 

-.22 

-.01 

- 4.8 

-.02 

1 

A - 116 * 

.050 

.099 

• 083 

.49 

.40 

•.01 

• 2.0 

-.22 

-.22 

• 00 

.0 

-.05 

1 

A .. 11 65 

• 050 

. 1*9 

• 063 

• 4 B 

.40 

• 00 

■ .0 

-.26 

-.22 

.03 

12.0 

-.05 

1 

A . 1 1 66 

• 050 

.197 

• 063 

• 46 

.40 

• 00 

.0 

-.26 

-.22 

.04 

15.4 

-.02 

1 

A - n 67 

• 100 

.001 

• 063 

.93 

.91 

-.02 

- 2.2 

-.42 

-,31 

.11 

26,2 

i 

• 

o 

1 

*>1160 

• 100 

.013 

• 083 

• 83 

.02 

-.01 

• 1.2 

•• 3 i 

-•29 

.02 

6.5 

-.01 

. 1 

A- 1 1 69 

• 100 

. 02 * 

• 063 

.73 

.75 

• 62 

2.7 

-.27 

-,28 

-.01 

- 3.7 

.00 

1 

A > 1170 

• loo 

.036 

• 063 

• 66 

.66 

.00 

.0 

-.25 

-.27 

-.02 

• 0.0 

.00 

1 

A -1171 

• 100 

.059 

.083 

.51 

.50 

-.01 

- 2.0 

-.26 

-.24 

.02 

7.7 

-.04 

1 

A - n 72 

• loo 

.099 

• 063 

.47 

.40 

• Ol 

2.1 

-.23 

-.24 

-.01 

- 4.3 

-• 05 

1 

A -1173 

• 100 

. 1*9 

• 083 

.47 

.40 

.61 

2.1 

-.24 

-.24 

• 00 

• 0 

-.04 

1 

A - 117 * 

• 100 

.197 

• 063 

• 45 

.40 

• 63 

6.7 

-.25 

-.24 

.01 

4.0 

-.02 

1 

A - 1175 

.200 

.001 

• 063 

• 66 

• 06 

• 00 

• 0 

•. 4 o 

-.35 

.05 

12.5 

-.04 

1 

A - 1176 

• 200 

• 013 

• 083 

.77 

.78 

.01 

1.3 

-.33 

-.33 

• OO 

.0 

.01 

1 

A - U 77 

• 200 

. 02 * 

• 063 

.70 

.71 

• ol 

1.4 

-.32 

-.32 

♦ 00 

.0 

.02 

1 

A - 1170 

• 200 

.036 

• 083 

.62 

• 63 

.01 

1.6 

-.32 

-.31 

.01 

3.1 

.02 

1 

A - 1179 

• 200 

.059 

• 063 

.49 

.49 

.00 

• 0 

-.30 

-.28 

.02 

6.7 

-.04 

1 

A -1180 

• 200 

.099 

• oes 

.49 

.47 

-.02 

• 4.1 

-.30 

-.26 

.02 

6.7 

« , 05 

1 

A > 1101 

• 200 

, 1*9 

,063 

.49 

.47 

-.02 

• 4,1 

-.36 

.,28 

.02 

6,7 

• ,03 

I 

A - 1182 

.200 

. 1’7 

,063 

.46 

.47 

••ol 

• 2.1 

-.26 

.,28 

.00 

.0 

• , 0 l 

1 





/D 

« 3.00 


B /0 

2.00 





A- 70 * 

• 000 

.001 

,063 

1.06 

l.Ol 

•♦05 

- 4,7 

-.50 

-,28 

.22 

44,0 

- , 12 


A - 705 

,000 

,003 

,083 

1.03 

1,00 

■*.03 

• 2.9 

-.51 

i .,28 

.23 

45,1 

• ell 


A - 7 H 6 

,000 

.013 

,063 

.93 

.93 

• 00 

.0 

-.36 

-.27 

.09 

25,0 

-•05 


A. 707 

,000 

, 02 * 

,083 

.62 

,05 

.03 

3,7 

-.31 

.,25 

,06 

19,4 

«,02 


A - 700 

,000 

,036 

.063 

.74 

.77 

• 03 

4.1 

-.27 

.,23 

.04 

14,6 

4 . , 0 1 


A - 709 

,000 

,059 

,063 

,65 

.61 

• • q 4 

•<^.2 

-.26 

.,20 

,00 

• 0 

-.03 


A- 790 

• ooo 

,099 

,063 

.49 

.51 

.02 

4,1 

-.22 

-,20 

.02 

9,1 

• , 0 4 


A- 791 

,000 

. 1*9 

,063 

.49 

.51 

.02 

4,1 

-.23 

.,20 

,03 

13,0 

w , 0 4 


A- 792 

.000 

,197 

,083 

.50 

.51 

.61 

2.0 

-.24 

-,20 

.04 

16,7 

« • 02 


A- 793 

• 025 

.001 

,063 

.96 

1.00 

.04 

4,2 

-.62 

-.31 

.21 

40.4 

-.05 


A- 7 9 * 

,025 

• 003 

,063 

.94 

.99 

.05 

5.3 

-.46 

.,31 

.17 

35,4 



A- 795 

,025 

.013 

,083 

.89 

.91 

• 02 

2.2 

-.34 

-.29 

.05 

14,7 

• ,06 


A- 796 

,025 

, 02 * 

,003 

,83 

,84 

.01 

1.2 

34 

.,27 

.07 

20.6 

« , 02 


A- 797 

• 025 

,036 

,063 

.74 

.76 

.02 

2.7 

-.30 

.,26 

♦ 04 

13.3 

.00 


A. 790 

• 025 

,059 

,063 

,66 

,60 

-.06 

• 9.1 

-.24 

-.22 

♦ 02 

8,3 

• • 03 


A- 799 

,025 

,099 

,083 

.53 

.51 

• #02 

- 3.8 

-.26 

.,22 

.04 

15.4 

-.03 


A - 000 

• 025 

, 1*9 

,003 

, 50 

.51 

.01 

2.0 

-.26 

-.22 

.04 

15,4 

" . 03 


A- 001 

,025 

.197 

,063 

.53 

.51 

-.02 

- 3.6 

-.27 

-.22 

^05 , 

10.5 

.00 


A - 002 

♦ 050 

.001 

,083 

.98 

.96 

.00 

• 0 

-.50 

.,33 

.17 

34.0 

-.04 


A - 003 

• 050 

.003 

• 063 

.97 

.97 

■ 00 

.0 

-.47 

-.32 

.15 

31.9 

-•oT 


A - 00 * 

«0S0 

.013 

• 083 

.87 

.90 

• 63 

3.4 

-.33 

-.31 

• 02 

6.1 

-•05 


Aw BqS 

.050 

.02* 

.083 

«B0 

,83 

• 03 

3.7 

-.31 

-.29 

• 02 

6.5 

-.03 


A.* 

• 050 

.036 

,003 

.71 

.75 

• 04 

5.6 

-.26 

-,27 

-.01 

• 3.8 

-.02 


A - 007 

• 050 

.059 

.003 

.61 

.59 

-•02 

• 3.3 

-.20 

-.24 

-.04 

- 20*0 

-.02 

1 

A.*8oB 

• 050 

.099 

.063 

.51 

.50 

-•Ol 

- 2.0 

-.24 

-.24 

• 00 

.0 

-.02 

1 

A-009 

« 050 

• 1*9 

• 063 

• 50 

.50 

• OO 

.0 

-.23 

-.24 

-.01 

- 4.3 

-.02 

1 

A -010 

• 050 

.197 

• 083 

.52 

• 50 

-•02 

- 3.8 

-.26 

-.24 

• 02 

7.7 

.00 

1 


Sea notes at tnd of table. 
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Table XIII-S. — Continued, 


SenlsL 


s 


tp/D t./D 


Kt k/h»p ot D/2 lnv«rl 

Observed Computed Difference Difference Obieived Computed Difference Difference 



crown 


NctM 


Percent 


Z^/D » 3*00 


R/D m 2«00 


Percent 


A.»ll 

• too 

.001 

.083 

f 94 

.95 

• 61 

U 1 

-.46 

-•35 

• U 

23*9 

- .05 


,100 

.003 

.003 

.94 

.94 

iOO 

• 0 

• , 4 o 

-.35 

.14 

26.6 

-,04 

A -813 

.100 

.013 

.083 

.87 

.87 

• 00 

.0 

-.33 

-,34 

-.01 

- 3,0 

.,04 

A - ai * 

.100 

,026 

.083 

.79 

.80 

• 01 

1.3 

-,36 

-.32 

.04 

n.i 

.,02 

A -915 

,100 

,036 

.083 

.69 

.73 

.04 

5.8 

-.33 

-.30 

• 03 

9.1 

.,03 

A * 6 

.100 

.059 

.083 

.62 

.58 

•• 1 64 

- 6,5 

-.26 

-.27 

-.01 

. 3,6 

.,01 

A * Bit 

.10 0 

.099 

.063 

.51 

.50 

-• 6 l 

- 2.0 

-.28 

-.27 

• 01 

3.6 

..02 

A > 8 iB 

.100 

.149 

.083 

.51 

.50 

-.01 

- 2.0 

-.28 

-.27 

• 01 

3.6 

-.16 

A - B 19 

.loo 

,197 

.083 

.54 

.50 

-•04 

- 7.4 

-.28 

-.27 

• 01 

3.6 

-.01 

a-bzo 

.200 

.001 

.003 

.ae 

.88 

• 00 

• 0 

-.42 

-.40 

• 02 

4.8 

.01 

A-SZl 

,200 

.003 

.003 

.90 

.87 

••03 

- 3,3 

-•50 

-, 4 o 

• 10 

20,0 

., 04 

A - 822 

,200 

,013 

,083 

•21 

,82 

• 01 

1.2 

-.46 

-.39 

• 01 

2.5 

.,02 

a-bzs 

.200 

.024 

.003 

. T 5 

>*> 

• Ql 

1.3 

-,39 

w ,37 

• 02 

5.1 

.,02 

A - B 2 * 

,200 

.036 

.083 

.67 

.69 

• 02 

3.0 

‘-,38 

.,35 

.03 

7.9 

.,02 

A . 82 5 

.200 

,069 

,083 

•^2 

.56 

••62 

- 3.4 

-•32 

-,32 

• 00 

f 0 

. ,02 

A . 826 

.200 

,099 

,083 

.49 

,69 

• 00 

.0 

-.36 

-.31 

• 05 

13.9 

.,05 

A - 82 T 

.200 

.169 

.083 

.50 

.69 

•eOl 

• 2,0 

-, 3 S 

-,31 

.04 

n .4 

-.03 

A - 828 

.200 

! i 9 T 

.083 

.53 

:69 

-•04 


-•39 

-.31 

,08 

20.5 

.,02 

A . 82 9 

,600 

.001 

.083 

.75 

.75 

• 00 

• 0 

-,48 

w ,48 

.00 

• 0 

,00 

A . 830 

.600 

,003 

.083 

.78 

,76 

-.04 

- 5,1 

-.48 

••ts 

• 00 

• 0 

.,03 

A .831 

,600 

.013 

,083 

.69 

.70 

eOl 

1.4 

.,36 

-,47 

-.11 

. 30.6 

.,02 

A >832 

,600 

,026 

,083 

.63 

.66 

e 03 

4,8 

-,36 

• ,45 

..09 

• 25,0 

.,01 

A . 8 33 

.600 

.036 

.083 

.56 

.61 

• 65 

6.9 

-•33 

-,43 

-.10 

• 30.3 

.,02 

A <834 

,600 

.059 

.083 

.50 

.52 

• 02 

♦.0 

-,35 

-,40 

. • 05 

. 14,3 

. , 02 

A - 83 S 

.600 

.099 

.083 

.48 

.66 

• e 02 

- 6.2 

-,36 

• ,40 

i «04 

• 11.1 

• ,05 

A < B 36 

,600 

,149 

,083 

.48 

.68 

-• 02 

- 6.2 

-,35 

-,40 

.,05 

• 14,3 

.,06 

A . 837 

.600 

.197 

,083 

.46 

.66 

• 00 

.0 

-.42 

-,40 

• 02 

4.8 

• •06 





Z ^/O 

■ 3 . 

00 


0/D ■ 

1.50 




A - 892 

.000 

.001 

.083 

1.25 

1,23 

-•02 

• 1,6 

-.64 

-.47 

.17 

26,6 

.,09 

A > a 93 

.000 

.003 

.083 

1.25 

1.22 

-•03 

- 2,4 

-,69 

• 8,46 

.23 

33,3 

.,10 

A > a 94 

.000 

.013 

.083 

1.12 

1.15 

• 03 

2 .T 

«,58 

-,44 

.14 

24,1 


A » 89 $ 

• OOO 

.024 

.083 

1.07 

1,09 

• 62 

1.9 

-.47 


,06 

12.8 

• ,07 

A . 896 

,000 

,036 

.083 

1.00 

l.Ol 

• 01 

1,0 

•» 6 l 

«< ,36 

,03 

7,3 

.,05 

A > 89 T 

.000 

,059 

,083 

,88 

.87 

-•Ol 

• 1,1 

-,34 


,01 

2,9 

.,02 

A * B 9 B 

,000 

,099 

.063 

.76 

.73 

• •63 

. 3,9 

-.30 


. , 03 

. 10.0 

. , 02 

A a 

A - 899 

.000 

,149 

.083 

.67 

.73 

• 66 

9,0 

-.32 

• ,33 

..Ol 

. 3.1 

.,02 

A . 9 bO 

.000 

,197 

.083 

.79 

.73 

-• o 6 

• 7,6 

-.29 

-.33 

-.04 

• 13,0 

.« 0 l 

A <901 

, 02 S 

.001 

.083 

1.23 

1,20 

-•03 

- 2.4 

-.65 

-.49 

.16 

24,6 

-.10 

A . 9 o 2 

A . 9 o 3 

A - 9 o 4 

A . 9 oS 

A - 9 o 6 

A . 9 o 7 

A - 9 oe 

A - 9 g 9 

.025 

.025 

,025 

.025 

,025 

.025 

.025 

.025 

,003 

,013 

.024 

.036 

,059 

,099 

kl 69 

.197 

.083 
,083 
.083 
.083 
.083 
.083 
. 083 
.083 

1.23 

1.12 

1.04 

.93 

.84 

.70 

.63 

.68 

l . l ’ 

1.13 

1.07 

.99 

.86 

.72 

.72 

.72 

-• 6 ^ 

• 01 

• 03 

• 06 
• 62 
• 02 

• 09 

• 64 

- 3,3 

.9 

6,5 

2.4 

2.9 
14,3 

5.9 

-,64 

-.54 

-,48 

-.42 

-.32 

«,25 

-.29 

-.27 

- 48 
-,46 
.,43 
.,40 
-.35 
.,35 
.,35 
-.35 

.16 
.08 
.05 
• 02 

.,03 

.,10 

-.06 

..08 

25,0 

14,8 

10.4 

4.8 

. 9,4 

. 40,0 

- 20.7 

• 29.6 

.,10 
., 08 
. , 07 
. , 04 
.,04 
.,02 
..02 
..02 

A -910 

A -911 

A . 9)2 

A -913 

A . 9 h 

A - 91 S 

A .916 

A . B 17 

A-ne 

.050 

.090 

.060 

,060 

,090 

.050 

.060 

.060 

.060 

.001 
.003 
.013 
.024 
• 036 
.099 
.099 
.149 
.197 

.083 
.083 
.083 
.083 
.083 
.083 
• 083 
,083 
.083 

lilO 

1.07 

.99 

.91 

.87 

.82 

.70 

.66 

.70 

1,17 

1.16 

1.10 

1,06 

.97 

.86 

.71 

,71 

.71 

eOT 

• 09 

• 11 

• 13 

• 10 
• 02 

• Ol 

• 05 

• Ol 

6.4 

8.4 
llel 
14,3 
U .5 

2.4 

1.4 
7.6 
1.4 

-•58 

-.63 

•♦49 

-.46 

-•40 

-.34 

-•31 

-•32 

-•30 

-.50 

-.50 

-.47 

-,45 

-.42 

-.36 

-.36 

-,36 

-,36 

,08 
.13 
• 02 
.01 
-.02 
..02 
-.05 
-.04 
-.06 

13.8 

20.6 

4.1 

2.2 
- 5.0 
- 5.9 

- 16.1 

- 12*5 

- 20.0 

-.U 

.,09 

-.06 

.,06 

■• Q 4 

"•03 

- i 02 

.,03 

.00 


Sett nottts of end of fable, 


1*7 

liT 
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Table XIII-5.— Continued. 


Seriei $ 


K« h«/hvp at D/2 Invext 

tp/D U/D Obwivad Compufad Dilferenca Oiflerence Objervad Computed Difference Difference 


K/K 

at D/2 Notei 
crown 


Z|/0 « 3,00 


A- 982 

• 200 

.001 

• 053 

1.44 


ei«.^ 

A- 983 

• 200 

.003 

.0B3 

1.45 



A- 984 

• 200 

.013 

• 0B3 

1.36 

A»g*»e« 

ww w 

A>98S 

.200 

• 024 

.083 

1.29 


e»ee«* 

A-986 

• 200 

• 036 

• 083 

1*21 


•ewe. 

A. 987 

• 200 

• 059 

• 083 

1.14 



A.98B 

• 200 

.099 

• 083 

1.10 


e*««. 

A-9B9 

• 200 

.149 

.083 

1.24 


«e<«a<iP 

A. 990 

• 200 

.197 

• 083 

1.37 


ep — .» 

A-991 

.400 

.001 

,083 

1.11 



A.992 

f^OO 

.003 

.083 

1.09 


■*«e 

A-993 

.400 

• 013 

.083 

1.06 



A-994 

.400 

.024 

• 083 

1.01 



A-995 

• 400 

.036 

.083 

.95 

ee 


A.996 

.400 

.059 

.083 

.89 

«*■*«** 


A-997 

• 400 

.099 

• 063 

• 60 

ee«»A.W 


A.998 

.400 

.149 

• 083 

• 84 

•»B«ew 


A-999 

• 400 

.197 

• 083 

.83 







Z,/0 ■ 1. 

50 

A.lOOO 

• 000 

.001 

.063 

.93 

.93 

• 00 

A-lOOl 

.000 

.003 

.063 

.96 

.92 

••04 

A.1O02 

«O00 

.013 

.063 

,66 


-.05 

A- 1003 

.000 

.024 

.083 

.T6 

.71 

••05 

A- loo* 

.000 

.036 

.063 

,67 

58 

••09 

A-1005 

.000 

.059 

,083 

.53 

.49 

• •04 

A.1O06 

.000 

.099 

.083 

.50 

49 

-•61 

A- lOOT 

• 000 

.149 

.063 

.50 

.49 

••oi 

A> loos 

.000 

.197 

,063 

.50 

.49 

•.Ol 

A-1009 

.025 

.001 

.083 

.93 

.92 

**•01 

A. 1010 

• 025 

.003 

.083 

.90 

.91 

.01 

A-ion 

.025 

.013 

.083 

,82 


-.01 

A. 1012 

• 025 

.024 

.083 

.73 

.70 

• . 63 

A-10)3 

.025 

.036 

.083 

• 62 

• 58 

••64 

A-1014 

• 025 

• 059 

• 083 

*49 

.49 

.00 

A-lOlS 

• 025 

• 099 

.083 

.46 

.49 

»0l 

A.1016 

• 025 

• 149 

.083 

.47 

.49 

#02 

a.ioit 

• 025 

*197 

.083 

■'.47. 


#62 

A- 1018 

• 050 

• 001 

.083 


.91 

#02 

A. 1019 

• 050 

• 003 

.083 

.87 

*90 

• 03 

A. 1020 

.050 

• 013 

.083 

.60 

• 60 

#00 

A- 1021 

.050 

• 024 

• 063 

.72 

• 70 

•#02 

A- 1022 

• 050 

*036 

• 083 

.63 

.56 

••05 

A.1023 

.050 

• 059 

• 063 

• 48 

.49 

#pl 

A. 1024 

• 050 

.099 

.063 

.49 

.49 

160 

A> 1025 

• 050 

.149 

.083 

.49 

.49 

#60 

A> 1020 

• 050 

.197 

.083 

.50 

.49 

•fOl 

A- 1027 

.100 

• 001 

• 083 

.90 

.90 

• 00 

A- 1028 

• 100 

• 003 

• 083 

• 64 

• 66 

#64 

A- 1029 

• 100 

.013 

.083 

.74 


»05 

A. 1030 

.100 

• 024 

.063 

.66 

• 69 

#0l 

A. 1031 

• 100 

• 036 

• 083 

.59 

• 58 

•#ol 

A. 1032 

• loo 

.069 

.083 

• 48 

.49 

#01 

A- 1033 

.100 

.099 

.083 

• 46 

.49 

• 03 

A> 1034 

.100 

• 149 

.083 

• 46 

.49 

#pl 

A. 1035 

.100 

.197 

.063 

.49 

.49 

#60 

A- 1036 

.200 

• 001 

.063 

.68 

.86 

*•02 

A. 1037 

.200 

• 013 

• 083 

.79 

.76 

•##03 

A- 1038 

• 200 

.024 

• 083 

.71 

.67 

•♦04 

A- 1039 

• 200 

• 036 

.083 

.62 

.57 

- • o5 

A« 1040 

• 200 

.059 

.063 

.52 

.49 

••03 

A. 1041 

• 200 

.099 

.083 

.46 

.49 

• 01 

A. 1042 

.200 

• 149 

• 063 

.46 

.49 

.03 


See notes at end of table. 


PereenI 

B/0 ■ 

1.25 


Percent 



— etwM 

-.77 




-.11 

3 

— — nee* 

-.A? 



rnm^m 

-•08 

3 

— 

-#7l 




-.07 

3 


-.72 



m^mm 

-i 03 

3 

— 

-•7o 


---- 

rnmmm 

.01 

3 


-.65 




• 01 

3 


-.56 

mmmm 



-.10 

3 


-•50 

rnmmm 


mmmm 

.01 

3 


-.51 

mmmm 



.05 

3 


-.64 



mmmm 

-.05 

3 

-ee»e* 

-.73 


mmmm 

mmmm 

-.04 

3 


-.59 

mmwm 

mtwmm 

mmmm 

• tOl 

3 


-.65 



mmmm 

• 00 

3 


•#52 



mmmm 

• 01 

3 


•♦46 



mmmm 

.02 

3 

— «eev 

-.34 

mrnmm 


mmmm 

• 03 

3 


-#32 



mmmm 

.06 

3 


-.29 



rnmmm 

• 05 

3 


B/D m 

4.00 





.0 

-.29 

*.,33 

-.04 

-13,8 

-.06 

1 

-4,2 

-.41 

-.33 

• 08 

19.5 

- , 04 

1 

•5,6 

-«24 

-.33 

•e,09 

-37,5 

- , 02 

1 

-6,6 

-.23 

-.32 

-.09 

-39,1 

.00 

1 

• 13.4 

-.23 

-.31 

-»08 

-34,8 

-.01 

1 

-7^5 

-.2R 

-.29 

-.01 

—3,6 

-.07 

1 

•2,0 

-.25 

-.29 

- • 04 

-16,0 

07 

1 

•2,0 

-.28 

• ,29 

-.01 

-3.6 

-.07 

1 

•2,0 

-.23 

-,29 

-.06 

-26,1 

■ . 04 

1 

-l.l 

-.34 

34 

.00 

• 0 

- • 00 

1 

1.1 

-.39 

-•34 

• 05 

12.8 

-.06 

1 

-1,2 

-.29 

-,33 

- . 04 

-13,8 

-,02 

1 

-4.1 

-.29 

-.33 

-* 04 

-13.8 

• 00 

1 

•6.6 

-•24 

-.32 

-.08 

-33*3 

-.02 

1 

.0 

-•32 

-.30 

.02 

6.2 

-.08 

1 

2.1 

•#29 

-.30 

••01 

-3.4 

-.07 

1 

4.3 

•#29 

-.30 

••01 

-3.4 

-•08 

1 

4.3 

-.27 

-.30 

-.03 

•U.l 

- .05 

1 

2.2 

-.32 

-.35 

-.03 

-9.4 

- . 06 

1 

3.4 

-.36 

-.35 

• 01 

2.8 

-.04 

1 

.0 

-.22 

-.34 

-.12 

-54t5 

-.02 

1 

-2.8 

-.26 

-.33 

-♦07 

-26.9 

-.01 

1 

-7.9 

-.26 

-.32 

-•06 

-23*1 

-•02 

1 

2*1 

-.29 

-.31 

•#02 

-6.9 

-.06 

1 

• 0 

-.29 

-.31 

-•02 

-6*9 

-•06 

1 

.0 

-•2A 

-.31 

-•03 

-10.7 

-•05 

1 

-2.0 

-.36 

-•31 

-• Ol 

-3*3 . 

-•03 

1 

.0 

-.37 

-.36 

• 01 

2.7 

-.02 

1 

4. A 

-.35 

-.36 

•♦01 

-2.9 

.00 

1 

6.A 

-•26 

-.35 

-♦09 

-34.6 

• 02 

1 

1.5 

-.27 

-.34 

••07 

•25.9 

.04 

1 

•1.7 

-.26 

-.33 

•♦07 

-26.9 

• 00 

1 

2.1 

-.30 

-.32 

•*02 

-6.7 

-.04 

1 

6.5 

-.31 

••32 

••01 

-3.2 

-.04 

1 

2.1 

-•36 

-.32 

• 04 

11*1 

-.04 

1 

.0 

-•32 

-.32 

• 00 

•0 

-.02 

1 

-2.3 

-•37 

-.38 

-•Ol 

-2.7 

• 01 

1 

•3, A 

•#32 

-•37 

••05 

-15.6 

• 04 

1 

•5,6 

-.33 

-.36 

-•03 

•9.1 

.04 

1 

•8,1 

•*36 

-.35 

-•05 

-16.7 

• 01 

1 

•5,8 

-♦36 

-•33 

• 03 

0.3 

-.04 

1 

2.1 

-.39 

-.33 

• 06 

15.4 

- .06 

1 

6,5 

-.39 

-,33 

.06 

15.4 

-.06 

1 
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Table XIII-5. — Continued, 


ScNOl 


fp/0 N/D 


K4, oi D/S tnvcrl 

Obierved Compulod Dilforenee Diffoience Objeived Compu^fld Diffe/ence DHfercnto 


a\ D/2 Noks 

crown 



.100 

• 001 

.083 

A- ’20 

.100 

.003 

.083 


.loo 

.013 

.083 

^.,922 

.loo 

.024 

,083 

1^923 

.100 

,036 

.083 

^^924 

a^925 

7-926 

?!-927 

.100 

.059 

,083 

.loo 

.099 

,083 

.100 

.149 

.083 

.100 

.197 

,083 

A- ’26 

A- ’2’ 

.200 

.001 

,083 

.200 

.003 

,083 

A'930 

,20O 

,013 

,083 

A.- 931 

.200 

,024 

.083 

a-932 

.200 

.036 

,083 

A-933 

.200 

.059 

,083 

A-93* 

.200 

.099 

.083 

A- 935 

.200 


,083 

A- 936 

.200 

.197 

.083 

A-93T 

.*00 

.001 

,083 

A-938 

.♦00 

.003 

.083 

A - 939 

• 400 

• 013 

.083 

A-9*9 

.400 

.024 

,083 

A-941 

.400 

,036 

.083 

A- 942 

.400 

.059 

.083 

A ' 943 

.400 

.099 

.083 

A- 944 

.400 

.149 

.083 

A- 94 s 

• 400 

.197 

.083 


A-.946 

.000 

.001 

«08a 

A-.947 

.000 

.003 

• 063 

A— 948 

, 000 

,013 

«083 

A-949 

.000 

.024 

• 083 

A-950 

.000 

,036 

,083 

A-951 

.000 

,059 

• 083 

A-9S2 

.000 

,099 

,083 

A-953 

.000 

.149 

• 083 

A-954 

,000 

.197 

• 083 

A-9S5 

.025 

.001 

• 083 

A-9S6 

, 02 s 

.003 

• 083 

A-957 

.025 

.0)3 

,083 

A .958 

.025 

,024 

• 083 

A-959 

,025 

,036 

• 083 

A.960 

.025 

.059 

• 083 

A.96t 

.025 

.099 

,083 

A- 962 

.025 

,149 

• 083 

*•963 

.025 

.197 

,083 

A.964 

.050 

.001 

,003 

A.965 

,050 

,003 

,003 

A.966 

.050 

.0)3 

,083 

A.967 

,050 

,024 

• 003 

A.968 

.050 

,036 

• 003 

A-969 

.050 

,059 

.003 

A-970 

.050 

.099 

,083 

A-97! 

.050 

,149 

,003 

A-972 

.050 

,197 

,003 

A-973 

.100 

.001 

,083 

A,974 

.100 

.003 

• 003 

A.975 

.100 

.013 

• 003 

A. 976 

.100 

.024 

,003 

A. 977 

.100 

.036 

*003 

A- 978 

.100 

.069 

• 003 

A. 979 

.100 

.099 

• 003 

A. 980 

.100 

.149 

• 003 

A. 981 

.100 

.197 

• 003 


See notes at end of table. 


Z 

a 3 • 

00 

PorcnnI 

B/0 » 

1.17 

1.12 

••.05 

-4.3 

-.62 

1.15 

uu 

-.04 

-3,5 

-.66 

U06 

l,05 

-.01 

-.9 

-.51 

1,00 

1.00 

.00 

,0 

-.52 

,66 

.93 

.07 

a,i 

-.43 

.77 

,81 

.04 

5,2 

-,35 

.63 

,68 

• 05 

7.9 

-.31 

,58 

,60 

• 10 

17,2 

-.27 

,66 

,60 

• 02 

3.0 

- • 35 

1.08 

1,01 

••♦07 

-6,5 

-.56 

l.OB 

1,00 

- .00 

-7,4 

-.60 

,99 

.95 

-.04 

-4,0 

- ,44 

,67 

.90 

,03 

3,4 

-.44 

.01 

.85 

*04 

4.9 

-.43 

• 7<> 

,74 

-.02 

-2,6 

-.6? 

,66 

,63 

-*03 

-4,5 

-•37 

,60 

.63 

.03 

5,0 

-.31 

• 59 

.63 

,04 

6,B 

— • 32 

• 90 

.79 

-.11 

-12,2 

-,59 

.90 

.79 

-•11 

-12.2 

-•67 

• Bl 

,75 

-,<i6 

-7.4 

-.56 

• 78 

,72 

-•06 

-7*7 

-•58 

• 63 

.60 

.65 

7,9 

-.50 

.59 

,61 

• 62 

3.4 

-.47 

• 64 

.54 

-•10 

-15,6 

-.46 

*61 

.54 

• *67 

-11.5 

-.43 

*60 

.54 

•,06 

‘■lO.O 

-.46 

Z t/O « 3* 

00 


B/0 > 

1.79 




-.91 

1.05 




-,95 

1,75 




00 

1,73 




-,79 

1.69 

*«•*••• 

wmmm 


-,66 

1.00 

■ vbW 

W — M*. 


-.56 

1,97 




— , 69 

2,53 




-,67 

3,50 




-.71 

1.75 

wmmm 



• • 84 

1.00 




— , 69 

1.71 



— 

-.75 

1.60 




-.72 

1,64 



V— leie 

-.62 

1.66 

> 

1 

1 

t 


— -etAp 

-.62 

1.61 



ee — e. 44 

-.65 

2.24 



-M... 

- . 64 

3,02 


— — 

— — i**. 

-,69 

1.66 


4. 

— — 

-,86 

1.72 

MMwW' 


*• n«A«a 

— , 68 

1.64 


,i4e^w 


-,70 

1,58 




-.74 

1.54 




-,70 

1,55 




-.59 

1.71 




-.59 

2.12 


4*ee 

--MU. 

- ,64 

2,67 



i 

4 

4 

i 

-,70 

1,56 



-4.»4* 

-.78 

1,59 



— 4.» 

-•85 

1.51 

««»«• ** 


4IIMM. 

-.70 

1,45 




— ,66 

1,37 




-#66 

1.35 



---- . 

-•60 

1,35 

• 41. 

mmmm 

--•,441 

-•59 

1,63 




-•60 

1,93 



— — 

-.63 


66 


P-ercanl 

leSO 


-.53 

.09 

14, S 

-.11 

1 

-.52 

.14 

21.2 

.,09 

1 

- , 5 0 

.01 

2.0 

-,07 

1 

-.47 

.05 

9.6 

-,07 

1 

-,44 

-• 0 1 

-2.3 

-.04 

1 

-.39 

- , 04 

-11.4 

-,02 

1 

-,39 

— , 08 

-25.8 

,00 

L 

-.39 

-,12 

e.44,4 

-.03 

1 

-,39 

-,04 

-11,4 

.00 

1 

-.57 

-.07 

-14,0 

-.15 

1 

-,56 

,04 

6,7 

-,13 

1 

-.54 

..,10 

-22,7 

-.12 

1 

-.51 

-,07 

-15,9 

-»09 

1 

-,48 

-.05 

-11,6 

-•10 

1 

-,43 

.« ,0 1 

-2 , 4 

-OB 

1 

-,43 

-,06 

-16,2 

-•03 

1 

• ,43 

—,12 

-38,7 

■ • 0 1 

1 

-,43 

-.11 

-34,4 

-•01 

1 

-.63 

-.04 

-6,8 

-•10 


- .63 

• 04 

6,0 

-.09 

i 

-.61 

-.05 

— 0,9 

• . 07 

1 

-,58 

.00 

,0 

- . 07 

1 

-,55 

-.05 

-10.0 

-,03 

i 

• ,50 

-.03 

• 6,4 

-.02 

1 

-.49 

-.03 

-6,5 

-.01 

t 

-,49 

-•06 

-14,0 

- . 02 

1 

-.49 

-•03 

-6,5 

• . 02 

1 

.25 

■»«. wm 


— — 

-,10 

3 



— — — 

- , 0 0 

3 

mrnmm 


— — — — 

-‘4 

3 



—— — •• 

•.06 

3 



— — 

•>.03 

3 


m •*« ■» 

1.— — — 

- ,22 

3 


««*«•« 

— — 

-.43 

3 



— — 1.— 

-.23 

3 




— 1 0 1 

3 




-.12 

3 




-,12 

3 

ep 

mrnmrn 

mmmm 

1 1 

3 


rnm^m 

mmmm 

— , 05 

3 



mmm-m 

-, Q3 

3 



mmm m 

-,12 

3 


mmmm 

mmmm 

— , 35 

3 


m mm m 

mmmm 

-,16 

3 


m-mmm 

mrnmrn 

• 00 

3 

• m-- 

mrnmrn 

m mm m 

- 1 1 1 

3 

mmmm 

mmmmm 

mrnmrn 

-,08 

3 

mmmm 

mmm.m 

m-mm m 

-.11 

3 

mmmm 

mrnmrn 

mmmm 

"•S? 

3 


mmmm 

mmmm 

-.,01 

3 

waeeiv 

mmmw 

mmmm 

- , 04 

3 

m m** 

mrnmrn 

m mm m 

— ,31 

3 


m^mm 

mmmm 


3 


mmmm 


- • 0 1 

3 

t 

t 

ff 

t 

mrnmrn 

mmmm 

-.12 

3 


mmmm 

m — — — 

-.09 

3 


■ mrnmrn , 

- 

-.00 

3 


«« we* 

— — — 

-.03 

3 


««p 

— M — B ■■ 

.01 

3 



— — — 

-.03 

3 



«4» M — 

-,zo 

3 




- ,05 

3 




,01 

3 



Table XIII-5. — Continued, 


Kj k/h.p at D/2 rnvoft 

Seriet S Ip/D tt/D Otjjerved Compulod Oinfironce Ollfoience Observed Compufad Difference Difference at D/2 Notes 

crown 


Zt/D « le&O 


A -1195 

.000 

.001 

, 0 S 3 

• 99 

1. 00 

• Ol 

A - U 96 

.000 

.013 

.083 

• 90 

.90 

• 00 

A - 1197 

.000 

.024 

, 0 B 3 

• 82 

,82 

• 00 

A «.1198 

.000 

,036 

.053 

• 73 

.72 

-.01 

A - 1199 

,000 

,059 

,053 

• 45 

. 5 * 

.09 

A -1200 

.000 

,099 

.083 

• 51 

.53 

.02 

A-lZol 

.000 

.149 

.063 

• 49 

.53 

.04 

A -» iao 2 

.000 

.197 

.083 

• 49 

.53 

.04 

A -.1203 

.050 

.001 

.063 

• 97 

.97 

• 00 

A - 1 Zo 4 

,050 

,013 

.053 

.87 

.68 

.01 

A .1205 

,050 

,024 

,083 

,80 

,80 

• 00 

A-1206 

.050 

.036 

,083 

.73 

.71 

-• 02 . 

A -.1207 

.050 

.059 

.083 

.58 

. 5 * 

- • 64 

A « 12 ofi 

.050 

.099 

,083 

.51 

.52 

.01 

A - 1 H 09 

,050 

el 49 

,083 

.49 

.52 

. 03 

A-IZIO 

,050 

.197 

,083 

.46 

,52 

• 66 

A - i 2 n 

,100 

.001 

,083 

.97 

.95 

••02 

A -1212 

,100 

.013 

.083 

,86 

.86 

.00 

A -1213 

,100 

, 02 * 

,083 

.78 

• I ’ 

• 01 

A -1214 

.100 

. 036 

.083 

.70 

.70 

i6o 

A ^ 12 l 5 

,ioo 

.059 

,083 

.57 

. 5 * 

••03 

A -.1216 

,100 

.099 

,063 

.51 

.52 

«6l 

A -1217 

.100 

. 1*9 

.083 

.49 

.52 

• q 3 

A - I 2 lfl 

.100 

. I’T 

,083 

.51 

,52 

• 01 

A - IZ 19 

.200 

.001 

.083 

.92 

.00 

-.02 

A ..1220 

,200 

.013 

,083 

,83 

.62 

-.01 

A - U 21 

.200 

.024 

,083 



.15 

A ..1222 

.200 

.036 

.083 

,68 

.67 

-.01 

A <.1223 

.200 

.069 

.083 


.53 

-• 03 

A .1224 

.200 

.099 

,083 

.53 

.51 

•.02 

A «1225 

.200 

, 1*9 

,083 

.52 

.51 

-.61 

A - U 26 

.200 

.197 

,083 

,50 

.51 

.01 





Z^/D • U 

50 

A - U 43 

.000 

.001 

,083 

1,06 

1,07 

••01 

A - U 44 

.000 

.013 

.083 

.94 

. 9 ’ 

.05 

A -1045 

.000 

, 02 * 

.083 

,68 

,91 

.63 

A «» I 046 

.000 

.036 

,083 

.76 

.83 

.05 

A -1047 

.000 

,059 

,083 

.71 

.57 

-.04 

A -. IO 40 

.000 

,099 

,083 

,54 


.63 

A -1049 

.000 

. 1*9 

.083 

.52 

•H 

i 05 

Af^lOSO 

.000 

.197 

.063 

.52 

.57 

»05 

A ..1051 

.050 

.001 

.pea 

1,06 

1 , 0 * 

-.02 

A - 1052 

• 050 

• 013 

.083 

.95 

,96 

•01 

A -.1053 

• 050 

• 02 * 

• 083 

.87 

.89 

• 02 

A .. 1054 

•oso 

.036 

• 083 

.79 

.81 

• 02 

A -1055 

• 050 

.059 

• 083 

.70 

,65 

-.05 

A'^iose 

• 050 

.099 

• 0 B 3 

.55 

.56 

• 01 

A - 1057 

• 050 

. 1*9 

.083 

.53 

.56 

• 03 

A-iosa 

• 050 

.197 

.083 

.53 

.56 

• 63 

A - 1059 

.100 

• 001 

,083 

1.04 

1,01 

-•03 

A - 1060 

• 100 

.<>13 

• 083 

.95 

.93 

-•02 

A .1061 

.100 

, 02 * 

.083 

.84 

,86 

.02 

A . 1062 

.100 

.036 

.083 

•II 

•I! 

• 02 

A - 106 a 

.100 

,059 

,083 

,68 

. 0 * 

-.04 

A . XP 64 

.100 

,099 

,083 

.54 

.56 

• 62 

A - l 065 

.100 

. 1 *’ 

.083 

.53 


.63 

A . i 066 

.100 

.197 

,083 

.54 

.56 

.02 


See nofes ot end of ^able» 


P«icent Peicanl 

B/D • 2.50 


1.0 

-.39 

-.25 

.14 

35.9 

08 

1 

.0 

-.28 

-.23 

• 05 

17.9 

-.02 

1 

.0 

-.23 

-.22 . 

.01 

4.3 

-.01 

1 

- 1.4 

•.21 

-.21 

.00 

• 0 

,00 

1 

20,0 

-.18 

-.18 

.00 

.0 

. 8,03 

1 

3,9 

-,25 

-,18 

.07 

28,0 

-,06 

1 

8.2 

-.22 

-.18 

.04 

18,2 

-.05 

1 

8.2 

-.26 

18 

.08 

30,8 

• , 0 3 

1 

.0 

-.39 

-.28 

.11 

20.2 

-.09 

1 

1.1 

-.29 

-.27 

.02 

6,9 

-.02 

1 

.0 

-.26 

- , 26 

.02 

7,1 

-.01 

1 

- 2,7 

-,28 

-,24 

.04 

14,3 

-,01 

1 

- 6,9 

-.25 

-.22 

• 03 

12.0 

-.04 

1 

2.0 

•»30 

-,22 

.08 

26,7 

•.16 

1 

5,1 

-.30 

-,22 

• 06 

26.7 

-,05 

1 

13,0 

-.31 

-.22 

.09 

29,0 

w , 0 7 

1 

♦• 2,1 

-.43 

-.31 

.12 

27,9 

-.16 

1 

.0 

-.30 

-.29 

.01 

3.3 

• 03 

1 

1.3 

-.30 

-.28 

.02 

6,7 

-.02 

1 

.0 

-.28 

-.27 

.01 

3,6 

«« ,02 

1 

- 5,3 

-.26 

-,24 

.02 

7 .T 

-.04 

1 

2.0 

-.35 

-.24 

.11 

31.4 

-.05 

1 

5.1 

•• 3 i 

-.24 

.07 

22.6 

-.05 

1 

2.0 

-.31 

-,24 

.07 

22.6 

- . 0 1 

1 

• 2.2 

-.46 

-,35 

.11 

23,9 

-.05 

1 

- 1,2 

-.35 

-.33 

.02 

5,7 

.00 

1 

25.0 

• «35 

-.32 

.03 

8,6 

.00 

1 

• 1,5 

-.35 

-.31 

.04 

n .4 

-.01 

1 

- 5,4 

-.33 

-.28 

.05 

15,2 

- , 03 

1 

- 3,0 

• * 4 o 

-.28 

.12 

30.0 

-.04 

1 

- 1.9 

-.39 

-.28 

.11 

28.2 

• i 04 

1 

2,0 

«,38 

-,28 

.10 

26.3 

- .02 

1 


8 /D - 

2.00 





-.9 

-.47 

-.28 

.19 

40.4 

-.09 


5,3 

-.46 

-.27 

• 13 

32,5 

-.03 


3.4 

-.34 

-.25 

.09 

26.5 

-.03 


6.4 

-.33 

-.23 

.10 

30.3 

-.02 


• 5,6 

-.20 

-,20 

.00 

.0 

-.02 


5.6 

-.22 

-.20 

• 02 

9.1 

-.02 


9,6 

-.24 

-.20 

.04 

16,7 

-.02 


9,6 

-.25 

-.20 

.05 

20.0 

.00 


- 1,9 

-.47 

-.33 

.14 

29,8 

-.10 


1.1 

-.38 

-.31 

• 07 

lB .4 

-.03 


2.3 

-•36 

-.29 

• 07 

19.4 

-.02 


2.5 

-•32 

-.27 

• 05 

15.6 

-.01 


- 7,1 

-.26 

-.24 

.02 

7.7 

-.01 


1.8 

-.24 

-.24 

• 00 

.0 

-.02 


5.7 

-.29 

-.24 

.05 

17.2 

-.02 


5.7 

-•30 

-.24 

• 06 

20.0 

.00 


- 2.9 

-•44 

-.35 

.09 

20.5 

-.10 


• 2.1 

-•36 

-.34 

• 02 

5.6 

-.04 


2.4 

-.37 

-.32 

.06 

13.5 

-.04 


2.8 

-,34 

-.30 

.04 

n .8 

-.02 


- 5,9 

-.32 

-.27 

.05 

15,6 

— .01 


3.7 

-.26 

-.27 

-.01 

- 3,0 

-.02 


5,7 

-.28 

-.27 

• 01 

3.6 

-.02 


3.7 

-.32 

-.27 

.05 

15.6 

.00 
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Table Xni-5. — Continued^ 


Sflrifli 


> p/D 


fc/D 


Ke 


aJ 0/2 fnvtr* 


Obsurvod Coinpuled Diffcieitcft DUferen» Obieivtd Compulad Oiffcrance Difference 


orO/i 

crown 


Ncfei 









Peftent 










Zl/D 

a 1. 

50 


8/0 » 

2.00 




A- 1067 

.200 

eOOl 

.083 

.94 

.94 

.00 

.0 

-.47 

-.40 

,07 

14,9 

-•09 

A-1068 

.200 

.013 

,083 

,85 

,88 

.03 

3,5 

-.44 

-.39 

.05 

11.4 

-.04 

A^1069 

.200 

,024 

.063 

.78 

,82 

.04 

5.1 

-,44 

.,37 

.07 

15,9 

-.04 

A-*1070 

.200 

.038 

.083 

.70 

.75 

.05 

7.1 

-.38 

-.35 

.03 

7.9 

-.04 

A-1071 

.200 

,059 

,083 

,65 

.62 

-.03 

-4,6 

-.37 

-.32 

.05 

13.5 

-.03 

A. 1072 

.200 

,099 

,083 

.54 

.55 

.01 

1.9 

-.33 

-.31 

.02 

6,1 

-.02 

A- 1073 

.200 

.149 

.063 

.54 

.55 

.01 

1.9 

-,36 

-,3l 

,05 

13.9 

-.02 

A- 1074 

.200 

.197 

.063 

.56 

.55 

. . ol 

.1,8 

-,37 

.,31 

,06 

16,2 

• 00 


Z,/D m 1,50 


B/D « leSO 


A-1075 

.000 

.001 

,083 

1.40 

1.35 

-,b5 

-3,6 

-.73 

-.47 

A-1076 

• 000 

,013 

,083 

1,29 

1.27 

-,p2 

-1,6 

•,60 

".4* 

A-1077 

.000 

,024 

,083 

1.16 

1.21 

• 63 

2.5 

-,54 

•.41 

A-1078 

.000 

,036 

,063 

1,10 

1.13 

.03 

2.7 

-.48 

-.38 

A-1079 

.000 

,059 

,083 

,98 

.99 

• 01 

1.0 

-,41 

-.33 

A-ioao 

• 000 

.099 

,083 

,86 

.85 

-•Ol 

•1.2 

-.36 

• , 33 

A-lOBl 

• 000 

,149 

,083 

.71 

.85 

.14 

19,7 

-,43 

-.33 

A-ioe2 

.000 

.197 

,083 

,83 

.85 

• 62 

2.4 

-.29 

• ,33 

A- 1083 

.050 

,001 

,083 

1,33 

1.29 

••04 

•3,0 

••60 

-,50 


A-IOBO 
A.10B5 
A- 1066 
A- 1067 
A-lOBB 
A. 1069 
A- 1090 

A.1091 
A. 1092 
A- 1093 
A. 1094 
A.109S 
A. 1096 
A-109T 
A-109a 

A-1099 

A-Iloo 
Awl lO 1 
A - Uo 2 
A-iloa 
A - IIoA 
A-llOS 
A<11|)6 


,050 

e 050 

,060 

eOSO 

,060 

.050 

.050 

.100 

.100 

.100 

.100 

.100 

.100 

.100 

,100 

.200 

,200 

,200 

.200 

,200 

.200 

.200 

.200 


.013 

,024 

,036 

,059 

,099 

.149 

.197 

,001 

,013 

,024 

,036 

.059 

,099 

,149 

.197 

.001 

,013 

,024 

.036 

.059 

.099 

.149 

.197 


A-M39 

• 000 

.001 

A-lUO 

.000 

.013 

A-U41 

♦ 000 

,024 

A-1142 

,000 

.036 

A-U43 

,000 

,059 

A-U44 

,000 

.099 

A-IUS 

♦ 050 

.001 

A..U46 

♦ 050 

,013 

A-IU7 

,050 

,024 

A-U48 

,050 

,036 

A-U49 

,050 

.059 

A-U50 

,050 

.099 

A. lies 

.100 

.001 

A-ua4 

,100 


A.iias 

,100 

,024 

A- 11 06 

.100 

,036 

A-UST 

,100 

,069 

A^llBS 

,100 

,099 


.063 

.063 

,063 

. 0 B 3 

.063 

,083 

,083 

,083 

,083 

.063 

.063 

,063 

,083 

,063 

.063 

,063 

.063 

,063 

,083 

,063 

.083 

,063 

,063 


.063 

,063 

,083 

,063 

,083 

,063 

.083 

,083 

,083 

,063 

.083 

.083 

,083 

,063 

,063 

,063 

,063 

,063 


1.23 

1.15 

1,08 

.97 

,82 

.72 

.81 

1,30 

1,20 

1.12 

1,04 

.97 

.87 

.76 

.74 

1.24 

1.16 
1,08 
1.00 

.94 

.84 

.76 

,78 


2] /O 

1.96 

1.80 

1.74 

1,66 

1.67 

1,86 

1.78 

1,60 

1.56 

1.56 
1.58 

1.75 

1.67 
1,63 
1.54 

1.54 

1,52 

1,63 


1.22 

1.16 


• f ol 

tOl 
• 61 


-.6 

.9 


96 

-.01 

•1 • 0 

83 

.01 

1,2 

83 

.11 

15,3 

83 

.02 

2.5 

24 

-.66 

- 4.6 

17 

-,03 

• 2.5 

12 

• 00 

,0 

05 

• 01 

1.0 

93 

-.64 

• 4,1 

80 

-•07 

- 8,0 

80 

,64 

5.3 

,80 

,66 

5.1 

113 

-.11 

- 8,9 

i 07 

-• 0 ® 

- 7,0 

»02 

• ,06 

• 5,6 

,97 

-•03 

- 3,0 


• ,08 

- 8,5 

,75 

09 

- 10,7 

.75 

-.03 

• 3,8 

.75 

-, 63 

- 3,8 

■ 1 

• 50 



rn^mm 


• 54 

• 5l 

• ♦7 

,36 

• 33 

• 32 

• 32 

.63 

.53 

.51 

.47 

.66 

.34 

.32 

.25 

.61 

.55 

.55 

.50 

.45 

.35 

.32 

.30 


8,47 

6,45 

.,42 

.,36 
. , 36 
.,36 

..53 

-.50 

-.47 

.,44 

-.39 

-.39 

-.39 

-.57 

-.51 
-.48 
-.43 
m , 43 

• ,43 

• ,43 


B/D « 1.25 


•1.19 
- 1.12 
- 1,01 
.,87 
. ,64 
-.71 

-i.il 

-1,05 

- 1,01 

.,61 

.,61 

.,7b 

-1.06 

-1.04 

-l.OO 

-.95 

.,64 

-.72 


.26 

.16 

.13 

.10 

,0B 

.03 

.10 

-.04 

• 10 
.07 
.06 
• 05 
.00 
.♦04 
-.04 
. , 04 

.10 
.03 
.04 
.03 
.01 
.,05 
w , 07 
-.11 

.04 

.01 

.04 

.02 

.,08 

-.11 

-.13 


35.6 

26.7 
24,1 

20.8 

19.5 

8.3 
23.3 

- 13.8 

16,7 

13,0 

U .8 

10.6 

.0 

• 12,5 
. 12,5 
- 12,5 

15,9 

5.7 

7.8 

6.4 

2.5 
. 14,7 
. 21,9 
.39 • 3 

6.6 

1.8 

7.3 
4.0 

4.4 
• 22.9 
. 34,4 
. 43.3 


■•17 
•.10 
• , 07 

• , 04 

• » 02 
•»03 
*« 08 

-•u 

• •08 
»♦ 05 
»,02 

• • 02 

.01 

•.02 
. * 06 

-•13 
-*04 
-.04 
-.02 
. ^ C2 
.01 
.61 
-.04 

-•10 
• •06 
— 04 
. . 03 
-.01 
.02 
• 02 
• 02 


*•06 

.09 

..♦07 

-.51 

.01 

.10 

.08 
• .08 
-.45 

.01 
.09 
! i 5 
.liJ 
— 10 
-•40 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


Soe notos at ond of table. 
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Table XIII--6. — Continued. 


fv/hyp 0\ P/g tnver> K^htp 

Series S UO UD Observed Cempuled Diffoience Difference Obie/ved Computed Difference Difference of D/S Netei 

crown 


Z,/D - ItSO 


A-nfl9 

.200 

.001 

,083 

1.59 



A-U90 

.200 

,013 

,083 

I.S4 



A-im 

,200 

.02* 

,083 

1.45 



A*n92 

.200 

,036 

,083 

1.36 



fl-ll93 

.200 

,059 

.083 

1.28 

«*••••• 

^ ee***e 

A- 1194 

.200 

.099 

,083 

1.38 

mmw * 






Z^/0 

n 1. 

25 

A- 1227 

.000 

.001 

,083 

1,10 

1«08 

••02 

A-122fl 

.000 

.013 

,083 

1,00 

1*00 

.00 

A-1229 

.000 

,02* 

.083 

.92 

.92 

.00 

A.1230 

.000 

.036 

.083 

.52 

.84 

.62 

A-1231 

.000 

,059 

,083 

.71 

.68 

-.03 

A-1232 

.000 

.099 

.083 

.55 

*58 

.63 

A-1233 

.000 

.1*’ 

.083 

.54 

.58 

.04 

A-1234 

.000 

,197 

.083 

.54 

.58 

.04 

A-1235 

,050 

,001 

,083 

1.09 

1.05 

•.04 

A-1236 

.050 

• 013 

.053 

.99 

.97 

• P .62 

A-1237 

.050 

.02* 

.083 

.89 

.90 

.61 

A-1238 

.OSo 

• 036 

.083 

.82 

.82 

.00 

A-1239 

.050 

.059 

.083 

.69 

.66 

••03 

A-1240 

.050 

,099 

.083 

.56 

.57 

• 01 

A-1241 

.050 

• 1*9 

.083 

.56 

.57 

.01 

A-1242 

• 050 

.197 

.083 

.56 

.57 

• 6l 

A-.1275 

.100 

.001 

,083 

1.03 

1.02 

••61 

A-127A 

.100 

.013 

.053 

.92 

.94 

• 02 

A-1277 

.100 

.02* 

.053 

.85 

.87 

#62 

A-127B 

.100 

.036 

.053 

.77 

.80 

.63 

A-1279 

• 100 

.059 

.053 

.67 

.65 

-.02 

A-el280 

.100 

.099 

,063 

.57 

.57 

• QO 

A.1261 

.100 

.149 

.053 

.56 

.57 

• 01 

A-1202 

• loo 

.197 

.053 

.56 

.57 

♦ 6l 

A-12B3 

.200 

.001 

.063 

.97 

.95 

••62 

A-12a4 

.200 

.013 

.053 

.87 

.89 

• 02 

A- 1285 

.200 

.02* 

.063 

.83 

.83 

• 00 

A. 12B6 

.200 

• 036 

.063 

.75 

.76 

• 61 

A- 1287 

.200 

.059 

.063 

.65 

• 63 

-•02 

A* 1266 

.200 

.099 

.063 

.56 

.'56 

• 60 

A- 1289 

• 200 

.1*9 

.063 

.56 

.56 

•00 

A- 1290 

.200 

.197 

.063 

.56 

.56 

• 00 





Z,/D ■ 1. 

25 

A- 1291 

.000 

.001 

,053 

1.41 

1.37 

-.04 

A-.1292 

,000 

.013 

.063 

1.24 

1.29 

• 65 

A- 1293 

,000 

.02* 

.063 

1.23 

1.23 

.00 

A- 1294 

.000 

,036 

,083 

1.14 

I.l5 

• 61 

A- 1295 

.000 

,059 

.083 

1.04 

l.Ol 

-.63 

A- 1296 

.000 

.099 

• 083 

.92 

.87 

• •65 

A- 1297 

• 000 

.1*9 

.063 

.67 

.87 

• 00 

A- 1298 

• 000 

.197 

.063 

.96 

.87 

-.09 

A- 1299 

.050 

.001 

.063 

1.34 

1*31 

•".63 

A.1300 

.050 

>013 

.063 

le23 

1.24 

•61 

A- 1301 

.050 

.02* 

.083 

1.15 

l.ie 

• 03 

A*13d2 

.050 

.036 

.083 

1.07 

1.11 

• 04 

A-1303 

.050 

.059 

.083 

l.OO 

.98 

-.02 

A.. 1304 

.050 

.099 

.083 

.93 

*85 

-.08 

A* 13o5 

• 050 

.149 

.083 

.83 

.85 

•62 

A- 1306 

• 050 

.197 

.083 

.92 

*85 

-.07 

A-1307 

.100 

.001 

.083 

1.28 

1.26 

-.02 

A<>13o8 

• 100 

.013 

• 083 

1.20 

1.19 

-.61 

A-1309 

• 100 

.024 

.063 

1.14 

1.14 

.00 

A-.1310 

• loo 

.036 

.063 

1.06 

1.07 

• 01 

A-i3n 

• 100 

.059 

• 063 

.97 

.95 

-•02 

A-^niz 

.100 

.099 

,083 

*85 

.82 

-.03 

A- 1313 

.100 

.149 

.083 

«B0 

.82 

.02 

A.1314 

.100 

.197 

.083 

.92 

.82 

-.10 


See notes at end of table. 


Percent 




Percent 




B/D « 

1.25 






-*65 



mmmm 

,00 

3 


-.8? 



mmm^ 

.04 

3 


-,ei 


•> 


.10 

3 


-.77 


•to*** 

m^mm 

.10 

3 


-.76 


«»*Bee 

***• 

.10 

3 


-*68 

•»w*e* 

-e-ie-r 

**** 

*.44 

3 


B/D • 

2,00 





-1.0 

• *46 

• ,2B 

.18 

39,1 

* * 1 0 

1 

.0 

-.31 

-.27 

.04 

12.9 

.2“^ 

1 

.0 

*.,27 

-.25 

.02 

7.4 


1 

2,4 

-,23 

**23 

,00 

.0 

,02 

1 

-4,2 

•.26 

-,20 

.00 

.0 

,00 

1 

5.5 

-.21 

-,20 

,01 

4.0 

,00 

1 

7.4 

•,*24 

**20 

.04 

16.7 

.01 

1 

7.4 

-,28 

-.20 

,08 

28,6 

.02 

1 

-3.7 

-*44 

*.33 

• n 

25,0 

** 07 

1 

•*2. 0 

*.34 

-.31 

• 03 

8,8 

*•01 

1 

1,1 

-.31 

-.29 

.02 

6.5 

• 00 

1 

.0 

-.28 

-.27 

• 01 

3.6 

.01 

1 

•4.3 

-.22 

-.24 

-.02 

-9,1 

.01 

1 

1,8 

-.24 

-.24 

.00 

• 0 

• 01 

1 

1,8 

-.26 

-.24 

.02 

7.7 

• 02 

1 

1.8 

-.26 

-.24 

.02 

7.7 

.03 

1 

•1.0 

-.46 

-,35 

.11 

23,9 

-*07 

1 

2*2 

•.36 

-.34 

• 02 

5.6 

- , 02 

1 

2.4 

-.36 

-.32 

.04 

11*1 

-.01 

1 

3.9 

-.32 

-.30 

.02 

6.2 

• 00 

1 

•3.0 

-.28 

-.27 

tOl 

3.6 

,00 

1 

,0 

-.29 

-.27 

• 02 

6.9 

.01 

1 

1.8 

-.30 

-.27 

.03 

10.0 

iOl 

1 

1.8 

-.30 

-.27 

• 03 

10. 0 

• 02 

1 

•2.1 

-.50 

-,40 

• 10 

20.0 

-.07 

1 

2.3 

-.46 

-.39 

• 07 

15.2 

-•03 

1 

*0 

-.44 

-.37 

.07 

15*9 

-.02 

1 

1,3 

-.39 

-.35 

.04 

10.3 

-.02 

1 

•3.1 

-.34 

-.32 

.02 

5.9 

-.01 

1 

.0 

-.35 

-.31 

• 04 


-.01 

1 

• 0 

-.36 

-.31 

.05 

13.9 

-.01 

1 

*0 

-.34 

-.31 

.03 

8,8 

.02 

1 


B/D m 

1*50 





•2,8 

-.76 

-.47 

• 23 

32.9 

• . 16 

1 

4,0 

-.55 

**44 

• 11 

20.0 

*. 0® 

1 

.0 

-*55 

-.91 

.14 

25,5 

*.06 

1 

.9 

-.46 

*,38 

.08 

17.4 

*,04 

1 

•2,9 

•*38 

-,33 

• 05 

13.2 

*.04 

1 

-5.4 

• •33 

-.33 

.00 

.0 

• 00 

1 

,0 

-.29 

-.33 

-.04 

-13.8 

.02 

1 

-9,4 

-.18 

•«33 

-.15 

-83,3 

• 02 

1 

-2.2 

-•68 

-.50 

.18 

26*5 

-.14 

1 

• 8 

-.57 

-.47 

*10 

17.5 

-.07 

1 

2.6 

-.51 

-.45 

.06 

n .8 

*,06 

1 

3.7 

-.48 

-.42 

.06 

12.5 

-.03 

1 

-2*0 

-.38 

-*36 

.02 

5.3 

-.02 

1 

• 8,6 

-.32 

-*36 

-.04 

-12.5 

• 01 

1 

2*4 

-.26 

-,36 

-.10 

-30*5 

.03 

1 

•7,6 

-.19 

•«36 

-.17 

-89,5 

.04 

1 

•1 *6 

-.55 

-*53 

.02 

3.6 

•ill 

1 

-,8 

-.56 

•*50 

. 06 

10.7 

-.07 

1 

.0 

-.56 

-.47 

.03 

6,0 

-.05 

1 

.9 

-.46 

-.44 

.02 

4.3 

*.03 

1 

•2.1 

-.38 

-.39 

-•01 

-2.6 

-.03 

1 

-3,5 

-.29 

-.39 

-.10 

-34.5 

.01 

1 

2.5 

-.25 

-.39 

-.14 

-56,0 

,02 

1 

-10*9 

-.26 

-.39 

-.19 

-95,0 

.04 

1 
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Table — Continued. 


fp/D r</D 


Observed Computed Difference Difference 


k/b^ ot 0/2 invert 

Observed Computed Difference Dilfertncs 









PeicenI 




Percent 







2^/0 

m 1. 

25 


B/D « 

1.50 





4.1318 

,200 

.001 

• 063 

1.26 

1.15 

-•n 

-8.7 

-.56 

-.57 

-.01 

-1,8 

-♦10 

1 

4-1316 

.200 

.013 

,083 

1.20 

1.09 

-•11 

-9.2 

-.53 

-.5* 

-.01 

-1.9 

- • 03 

1 

4-1317 

.200 

,02* 

• 083 

U06 

l.O* 

-•02 

-1.9 

-•47 

-.51 

-•04 

-8,5 

»,05 

1 

4.13ia 

.200 

,036 

• 083 

IfOO 

.99 

-.01 

•l.O 

-.45 

.,*8 

-.03 

-6 17 

-.02 

1 

4-1319 

«20(l 

,069 

.083 

.94 

.85 

-.06 

-6,4 

-,46 

-.*3 

-.63 

-T.5 

fOl 

1 

4.1320 

.200 

,099 

.063 

.81 

.77 

■•64 

-4,9 

-.27 

-,43 

-•16 

• 59| 3 

.04 

1 

4-1321 

.200 

.1*9 

,003 


.77 

• 01 

1.3 

-•22 

• ,43 

.,21 

-95,5 


1 

4-1322 

,200 

.197 

.083 

.82 

.77 

-• os 

-6,1 

-.19 

• .43 

-.24 

-126.3 

.07 

1 


Z^/D « leOO B/D m 2«00 


A-1323 

.000 

.001 

.083 

1.13 


— Pi- 

A-1324 

.000 

.013 

.0b3 

1.02 



A.1325 

.000 

.02* 

,083 

.91 


— — w V 

A-1326 

.000 

,036 

,083 

• 82 

---- 


A- 1327 

.000 

,059 

.083 

.70 



A-1325 

.000 

,099 

.083 

i54 



A- 1329 

.000 

.1*9 

.083 

.56 

«■»<■* 


A-137B 

.050 

.001 

.083 

1.05 

-•R-- 


A-1379 

.050 

.013 

.083 

.96 

— — — 


A-1380 

.050 

.02* 

,083 

• 68 


— — 

A-1301 

.050 

,036 

,083 

.79 



A-13B2 

• OSo 

.059 

.083 

• 65 

-•«- 


A-ues 

,050 

,099 

,083 

.53 

— IP— — 


A-1304 

.050 

,1*9 

,083 

.49 

— W— — 

— 

A-1363 

.100 

.001 

.083 

1.04 

*<p— — 


A- 1364 

.100 

.013 

,083 

.92 



A-1365 

,100 

,02* 

.083 

• 85 



A-1366 

.100 

,036 

,083 

.77 

— W — — 


A-1367 

• too 

.059 

,083 

• 64 

-W — 


A-136e 

«100 

,099 

,083 

• 55 

---- 


A- 1369 

.100 

.1*9 

,083 

• 56 



A-1331 

.200 

.001 

.083 

UOO 



A- 1332 

.200 

,013 

,083 

• 90 

— — 


A-1333 

,200 

,02* 

,083 

,70 

• 

4 

a 

t 


A-1334 

,200 

.036 

,083 

• 65 

---- 


A-1335 

.200 

,059 

.083 

• 55 


■ mmrnm 

A-1336 

,200 

.099 

,083 

*54 

— — 


A-1337 

,200 

.1*9 

.083 

*50 





A- 1339 

.000 

.001 

• 063 

A- 1340 

• 000 

• 013 

• 083 

A-1341 

• 000 

• 02* 

.083 

A-1342 

• 000 

.036 

.063 

A-1343 

• 000 

.059 

.063 

A-1344 

.000 

.099 

.083 

A.134S 

• 000 

.1*9 

• 063 

A- 1371 

.050 

.001 

.083 

A- 1372 

• OSO 

• 013 

• 083 

A- 1373 

• 050 

• 02* 

♦ 083 

A- 1374 

• 050 

.036 

.083 

A- 1375 

.050 

♦ 059 

.083 

A- 1376 

• 050 

.099 

• 083 

A- 1377 

• 050 

.1*9 

.083 

A-1355 

.100 

.001 

.063 

A-1356 

.100 

• 013 

• 063 

A- 1357 

.100 

• 02* 

.083 

A-135B 

.100 

.036 

.083 

A- 1359 

.100 

,059 

. 0 83 

A- 1360 

.100 

,099 

.083 

A-1361 

.100 

.1*9 

• 063 


See notes ot end of tob|e* 


Z|/D • UOO 

It 34 — • — - 

1*24 — 

If 20 

IfU 

If 03 — 

^^2 mmrn^ 

• 95 • 1 *— 

1,33 — 

1,24 

If 15 — — 

If 10 

• 92 
,82 

• 85 •— 

lf3l 
1.15 
1«15 
IfOT 

• 95 

• 56 

,86 





B /0 « IfSO 

-•59 •••*• 
••45 — • 

••40 — — 

••33 — 
••23 — * 
••22 —— 
••13 ••*"- 

-•58 

-•40 — • 

-•41 

-•41 

-•28 — 
-•20 

-•17 — 

-•58 — 

-•♦i — — 

-•47 

••40 — 

-.28 

-•22 — 
-•19 ’ 
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Table XIII-6. — Continued. 


Observed Cempuied Difference Difference 


k/h,p ot D/2 Inveri 

Observed Compuied Difference Difference 


b./h,p 

oi D/2 Note* 


Z^/0 « UOO B/D • 1*50 


A- 1347 

.200 

,001 

.0S3 

1.13 

1 

1 

I 

t 

1 

1 

t 

1 


-.48 

e»iv*ee 

A-134e 

.200 

,013 

.053 

1.06 



-.40 


A^1349 

.200 

.024 

.053 

1,01 



-.46 


A- 1350 

.200 

,036 

,053 

.99 


•••• 

• .37 


A- 1351 

.200 

,059 

.063 

.90 


•••• 

-.33 

mrnmm 

A-1352 

.200 

,099 

.053 

.7T 

•••• 

•••• 

-.24 


A-1353 

,200 

.149 

,053 

.80 



• •22 

mmrnm 





Z,/0 ■ .75 


B/D « 

1.50 

A^1365 

,000 

,001 

,053 

1,25 

t 

t 

1 

« 

t 

1 

i 


-.50 

••— 

A-13a6 

.000 

,013 

,053 

1.25 

••>•• •••• 

•••• 

• *45 

•••• 

A-13B7 

.000 

.024 

,063 

1,16 

1 

t 

f 

1 

ft 

f 

1 

ft 

•••• 

-.46 


A^iaee 

.000 

.036 

.053 

1.09 

t 

• 

1 

t 

f 

1 

1 

t 

•••• 

-.38 

•••• 

A..13B9 

.000 

,059 

.063 

.97 



-.23 


A-1390 

.000 

.099 

,053 

.84 

•«•• ••«• 

•••• 

-.21 

•••• 

A-1391 

,000 

.149 

,053 

.90 

•i««— •••• 

•••« 

-.17 

MW — — 

A- 1392 

,ioo 

.001 

.083 

1.20 

• «*■• •••• 

•••• 

-.56 

• — — — 

A- 1393 

.100 

,013 

.053 

1,09 

ft 

1 

1 

ft 

ft 

1 

t 

ft 

•••-■ 

-.51 

• — — — 

A.1394 

.100 

.024 

,063 

1.02 

•«•• ••«• 

— • 

-.46 

• — •• 

A- 1395 

,100 

,036 

.053 

.96 

•••• •••• 

—••• 

-.43 

• M— — 

A«1396 

.100 

,059 

,083 

.82 

•••• •••• 


-.32 

— — ■• 

A-1397 

.100 

.099 

,083 

,76 

1 

1 

1 

ft 

ft 

ft 

1 

ft 


-.26 

— — 

A- 1395 

.100 ' 


,083 

.78 

•»•• 


-.26 

-M — 

A,. 1399 

.200 

.001 

.063 

l.l* 

•«•• ••«• 


-.55 

• M — M 

A-140C 

.200 

.013 

,053 

1,02 

• ••— ••<»• 

••«■* 

-.49 

• M — • 

A« 1401 

,200 

,024 

.053 

.96 

•••• ••«• 

••«*• 

• •48 

• M— — 

A- l4o2 

.200 

,036 

,083 

.92 

f 

1 

t 

1 

1 

ft 

1 

a 

rnmmm 

-.43 

— M— • 

A-1403 

.200 

,059 

,053 

.81 

•••• ••.»• 

rnnmm 

• •36 

-M-- 

14o4 

.200 

.099 

,083 

.73 

•»•• •-«• 

mm^rn 

-.31 

• — • — 

A- 1405 

.200 

,149 

.063 

,74 

•••- •••• 

• ••• 

-.26 

• — — • 


-.08 3 

M ^ 0^ 3 

• .01 3 

.00 3 

«00 3 

,04 3 

.07 3 


-*15 
..08 
-«10 
• . 09 
»,02 
»00 
.04 

..16 
• . 12 
-.12 

• .03 

.00 

.03 

-.15 

• .09 

• .OB 

• •06 

• .02 

.02 

.02 


Z^/0 • .50 B/D m 2.00 


4-1406 

,000 

• 001 

• 083 

1,0A 


— - — 

■ — -OT 

-i23 

— -••■ 



A- 1407 

.000 

.013 

• 083 

• 92 

— •> 

— — M— 

— — MOT 

-♦14 

-M — 


- — 

A-1408 

.000 

.024 

•'083 

• 83 



— - — a 

-.12 

— — — 

OT— OT — 

— -OTOT 

A.1409 

.000 

,036 

• 083 

ft7l 

— • 

— — — 


-.09 

— mM — 

— — OT — 

— — 

A-1410 

.000 

,059 

• 083 

• 60 


— — w— 


• .li 

-M — 

OT— — 

— — — — 

4-1411 

.000 

,099 

• 083 

.53 


— — OT — 

— — 

-.?6 

— — — 

— — OT — 

— — otot 

A-1412 

.000 

.149 

• 083 

.52 


M — OT* 

— — 

• .24 

— OT — — 

OT— -- 

— — OTOT 

A,1434 

.050 

.001 

• 083 



— — OT — 

-OTOTM 

-♦29 

OT— — — 

OT-OT- 

MOT — OT 

4-1435 

.050 

.013 

• 083 

.86 

— M— — 

— otot 


-*13 

— OT — — 

OT— 


4.1436 

.050 

.024 

• 063 

.52 



— OTOT 

-.14 

-M-OT 


— M — — 

4-1437 

.050 

.036 

• 083 

.72 

— M — — 

W— OT — 

— OTM 

• •08 

— OT — — 


— — — OT 

4-1435 

.050 

,059 

• 083 

.57 


— — — — 

— — 

-.17 

OTM— — 

OT — M — ■ 

— OTM — 

4-1439 

,050 

,099 

• 063 

• 52 

— — « — 

' — — — — 

— — — — 

-•29 

--- — 

— OTOT 

OT W — — 

4-1440 

.050 

.149 

.063 

.52 


- — W — 

— MOT 

-.30 

MOT — — 


OTOT-OT 

4-1441 

.100 

.001 

.083 

1.00 



— — M — 

-.29 

MOT — — 

— 

OT-OTOT 

4-1442 

.100 

.013 

• 083 

.86 


— — OT — 

— - 

-.11 


OT- — 

OT — OT 

4.1443 

,100 

.024 

ft063 

.80 


- — OT — 

«• — 

-.11 


OT — OT — 

OT— — OT 

4-1444 

.100 

.036 

• 083 

.70 

— M — ' 

— — 

-mm- 

-.16 

---- 

OT— otOT 

— — — — 

4-1445 

• 100 

.059 

• 083 

.57 


— — — — 

«--- 

-.19 

— — — — 

OT — — OT 

OT — — OT 

4.1446 

.100 

,099 

• 083 

• 51 

-M — 

— — M* 

■•-M- 

- .36 

'— — — 

OT— -OT 

— — — 

4-1447 

.100 

.149 

• 083 

.52 

— — — 

— — M«' 

— motm 

-.35 

M — — — 

— — — OT 

— OTOT — 

4.1413 

.200 

.001 

• 083 

.95 

— • 


mmotm 

-.06 

— — 

--M- 

— — — OT 

4-1414 

• 200 

.013 

• 083 

.84 

— M- — 

----• 


-♦oi 

— — 

--OT- 

— — — — 

4-1415 

.200 

.024 

i083 

.76 

--M- 

' — OT — 

— — 

-.03 

— • 

OT — OT — 

— — — — 

4-1416 

.200 

.036 

• 083 

♦ 67 

— M — 

— — OT — 

— OTOT 

-.08 

-OT — 

M — OTOT 

— — — — 

4-1417 

.200 

• 059 

• 083 

• 55 

— — — 

— — 

---- 

-.26 

M — — — 

■ - — 

-M-OT 

4.1418 

• 200 

.099 

• 083 

• 52 

. — M — — 

— OT — 

— — 

-.34 

— — 



A-1419 

.200 

.149 

• 083 

• 52 


— — — 

— — — OT . 

-.39 


OT-OTOT 

— — — — 


See notes ot end of table. 


•. 0 5 3 

.00 3 

.01 3 

.00 3 

• .02 3 

• .05 3 

-.04 3 

• . 05 3 

.03 3 

.03 3 

.01 3 

-.04 3 

-.04 3 

• «04 3 

-.04 3 

.03 3 

.01 3 

• 01 3 

-.03 3 

-.07 3 

- .05 3 

.06 3 

.09 3 

.05 3 

.03 3 

• t02 3 

-.05 3 

• . 05 3 


70 


CalblUIUlCtIblOe 


Table XIII-5. — Continued. 


Sorlot 


S 


»p/D \JD 


K/K 

Observed Computed Oiffeience Difference Observed Computed Difference Difference o' D/* 

CfOWTX 


2^/0 ■ .50 


P«Kenl 


B/0 ■ 1,50 


P.rc.n. 


A.1620 

#000 

.001 

.083 

uu 


A-16ZI 

.000 

.013 

.063 

1#04 


A-1622 

.090 

,026 

,083 

#96 


A.1623 

#000 

,036 

,083 

#87 

•sepal — 

A,1626 

• 000 

,059 

,083 

.72 

ai*it- 

A.16Z5 

,000 

,099 

,083 


waise- 

A-1626 

,000 

,169 

,083 

,69 

wi«aa* 

A-166B 



.083 

lel2 

—a. 

A- 1669 

#050 

.013 


1.00 


A-1650 


.026 

.083 

#92 


A.1651 


.036 

,083 

, 86 

•ssps,- 

A. 1652 

.050 

.059 

.063 

.71 

•»ai«- 

A.1653 

.050 

,099 

.063 

#65 

aiaa— — 

A.1656 

.050 

.169 

,083 

,65 

waaaa-- 

A- 1655 

.100 

.001 

,063 

l#07 


A.1656 

.100 

.013 

,063 

,99 

atMsai- 

A.1657 

,100 

,026 

,063 

#92 


A- 1656 

.100 

.036 

.083 

#53 


A- 1659 

.100 

.059 

.083 

,68 


A. 1660 

.100 

,099 

,063 

,63 

-IP — 

A. 1661 

.100 

.169 

,063 

,64 


A-1*27 

.200 

.001 

,063 

U03 


A-1626 

,200 

,013 

,083 

,92 


A-1629 

,200 

,026 

,063 

#85 


6-1630 

.200 

• 036 

.083 

• 76 


A.1631 

.200 

.059 

.083 

• 64 

»•-• 

A- 1632 

.200 

.099 

,083 

• 59 

aiesai- 

A. 1633 

• 200 

.169 

,083 

• 59 




-.30 

•♦24 

• #23 •— — 

•,23 mmmm 

• #24 — • 

•#22 

«|23 -»*»• 

te32 

• #27 

•,2fi •— — ^ 

• #23 — • 

• #23 

-•25 — • 

•#25 — 

••3*i 

-•2i — 

• ^24 

•#23 — 

-#25 •-•- •••• 

• #27 — — — 

• #25 — ••• 


• #33 •••• 

•#24 •••• 

,#23 —•• — • 




A-H62 

,000 

,001 

#063 

A-1462 

,000 

.001 

,083 

A.1463 

,000 

,013 

#083 

A.1463 

.000 

,013 

#083 

Aail464 

,000 

.026 

,083 

A-1464 

.000 

,026 

#083 

A-U65 

.000 

.036 

#083 

A- 1466 

.000 

,059 

#083 

A- 1467 

.000 

.099 

# 083 

A-1466 

,000 

,169 

#083 

A-1469 

,200 

.001 

#083 

A-1470 

.200 

.013 

#063 

A-1471 

.200 

.026 

# 083 

A.1472 

,200 

,036 

#003 

A-14T3 

.200 

.059 

#063 

A-14T4 

.200 

,099 

,063 

A- 1475 

,200 

.169 

,083 


Z,/0 

» .25 

.9T 

1 

s 

» 

t 

• 

e 

t 

1 

1.02 


,86 

rnmmW w-*a-' 

.91 


.83 

•aaa-* • — • 

,86 

«««• •— • 

.72 


.56 

--»• 

.53 

4P««- — • 

.SI 

#s — • — 

,96 


.86 

« 

1 

• 

• 

• 

• 

t 

■ 

.75 


,68 

•••• 

,53 

•••• mmmw 

.52 


.52 



B/0 • 2#00 

•#38 •••• 

*#3B 

-#25 •••* 
•#2I 

• #24 —— 

•#25 •••■ 

• #26 • 

-#14 ’ 

• *U •••^ 
•#lt •••^ 

• #34 •••' 

• #22 

• #23 •••' 

• #20 •■*• 
•#IB ••• 
•#21 — 
-#27 — 


rnm^m 







.,0t 

.,09 

,.02 

• .02 
■,•3 

.,03 

..OT 

..06 

.,05 

.,03 

,02 

.02 

.01 

.,06 

..02 

.,02 


3 

3.6 

3 

3.6 

1 

3|6 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


A. 1676 
A. 1677 
A-1678 
A. 1679 
A.1650 
A.16ei 
A-168Z 


.000 

.000 

.000 

.000 

,000 

,000 

,000 


,00l 

.013 

,026 

,036 

.059 

,099 


.169 


,003 

.063 

,063 

,063 

.063 

,063 

,083 


A-1683 
A. 1686 
A. 1685 
A. 1686 
A- 1687 


.200 

.200 

,200 

,200 

.200 


.001 

.013 

,026 

,036 

.059 


.063 

,083 

loss 

,083 

.063 


See notes at end of toble. 


2^/0 ■ .25 




B/0 ■ 


• #30 — • 

• #19 ••— 

.#14 — 

•#U •— 

• #14 •— 

•#26 •••• 

• .19 


• #24 

•#15 ••• 

• #14 • 

• #12 — - 

•#1B 




ee09 
#90 
.91 
• 03 
• «93 
.#02 
^.92 

#91 

#02 

#92 

-.92 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


Table Xni-5. — Continued. 



5 

'p/D 

ts/0 



K. 



h,/hyp 

at D/2 invert 

k/h.p 
of D/2 
crown 

Notfii 

Obierved Computed Difforenco Difference 

Objerved Computed Difference Difference 








Percent 




Percent 







2|/D 

« oao 


B/D a 

CO 




9 

A*. 459 

.060 

.001 


le02 

.91 

•.11 

-10.8 

-.42 

• .42 

• 00 

.0 

.00 

1 

A-1243 

.000 

.001 

mMwm 

lt07 

.91 

• •16 

•15.0 

-.47 

-.*2 

• o5 

10.6 

-.04 

1,4 

Ap. 453 

.000 

.003 


1.01 

.89 

• ■12 

• 11.9 

-.45 

• ,*1 

.04 

0.9 

.07 

1 

A- 447 

.000 

.013 


.92 

.79 

• •13 

• 14, 1 

• •46 

-,37 

.09 

19.6 

M . 0 5 

1 

A-1244 

' .000 

.013 

mMMM 

.92 

.79 

-•13 

-14,1 

-.42 

-,37 

• 05 

n.9 

M . 02 

1,4 

A- 441 

.000 

.024 


.81 

,68 

*.13 

-16,0 

-.38 

■ .34 

.04 

10.5 

m.05 

1 

A- 1245 

.000 

,024 

MM^M 

,84 

.68 

• •16 

• 19,0 

— . 38 

m.34 

,04 

10,5 

-.,03 

1,4 

A. 435 

.000 

.036 

a»M«.M 

.69 

.56 

• .13 

• 18,8 

•#31 

-.29 

.02 

6.5 

m.05 

1 

A.r246 

.000 

.036 


.71 

.56 

••is 

• 21.1 

• .36 

-.29 

.07 

19.4 

m,04 

1,4 

A- 1247 

.000 

.059 

mm»m 

.55 

.67 

• .08 

• 14,5 

• •22 

-.21 

.01 

4.5 

m,07 

1 

A.U4e 

.000 

.099 

■iMeeM 

.51 

.47 

-.04 

-7.8 

•.22 

-.17 

.05 

22,7 

m , o7 

1 

A.1249 

.000 

.149 

m»«*m 

.48 

.47 

• •Ol 

•2.1 

-.16 

-.17 

M.Ol 

m6 • 2 

• •05 

1 

A. 1250 

.000 

.197 

mMmm 

.48 

.47 

•♦Ol 

•2«1 

-.14 

-.17 

-.03 

-21.4 

-.02 

1 

A- 460 

.025 

.001 

• WeeM 

l.Ol 

.90 

•.ll 

•l0.9 

•♦37 

-.42 

-*05 

-13.5 

.01 

1 

A- 454 

.025 

• 003 


.99 

.89 

••10 

•10.1 

-•44 

-.41 

• 03 

6.8 

.07 

1 

A* 448 

• 025 

• 013 

mMmm 

.90 

.78 

••12 

-13.3 

••46 

-.37 

• 09 

19.6 

-.02 

1 

A- 442 

• 025 

.024 


.80 

.68 

••12 

-15.0 

-♦38 

-«34 

• 04 

10.5 

-.05 

1 

A-* 436 

.025 

.036 

• oiMeeM 

« 60 

.56 

••12 

-17.6 

-.30 

-.29 

♦ 01 

3.3 

-.04 

1 

A- 461 

.050 

.001 

• ••M 

1.01 

.89 

-•12 

• 11.9 

-.38 

-.42 

-.04 

-10.5 

.00 

1 

A- 465 

.050 

.001 

MMmM 

l.OO 

,89 

-.11 

-n.o 

• .47 

-.42 

.05 

10.6 

.00 

1 

A-1251 

.050 

.001 

mMwm 

1^03 

,89 

-• J6 

• 13.6 

-.42 

• ,42 

• 00 

.0 

— • 02 

1,4 

A- 455 

•oso 

• 003 

WMmM 

1.00 

.88 

• .12 

-i2»0 

• ♦43 

-.41 

• 02 

4.7 

,08 

1 

A- 467 

• oso 

• 6o3 

MMeiM 

1.00 

• 06 

-•12 

•12.0 

-.45 

-.41 

.04 

8.9 

.09 

1 

A- 449 

• 050 

• 013 

»••• 

.90 

.78 

*•12 

•13.3 

-♦44 

-.37 

.07 

15.9 

-.01 

1 

A- 1252 

.050 

.013 

••mM 

.92 

.78 

•.14 

•15.2 

-.40 

-.37 

.03 

7.5 

.03 

1,4 

A- 443 

.050 

.024 


.78 

.68 

•♦10 

•12.8 

-.34 

-.34 

.00 

♦ 0 

-.03 

1 

A«* 1253 

.050 

.024 


.81 

.68 

-.13 

• 16.0 

-.35 

-.34 

.01 

2.9 

• 01 

1,4 

A. 437 

• 050 

.036 

MMmM 

.66 

.56 

••io 

•15.2 

-.29 

-.29 

.00 

.0 

-.01 

1 

A- 1254 

.050 

.036 

»M^W 

.67 

.56 

••ii 

•16.4 

•.34 

-.29 

.05 

14.7 

-.03 

1,4 

A.- 1255 

• 050 

.059 

M»MM 

.55 

.47 

•.58 

-14.5 

-.22 

-.21 

.01 

4.5 

-.04 

1 

Ae.U56 

• OSO 

.099 

e»<i«« 

.50 

.47 

••53 

-6.0 

-.19 

-.17 

• 02 

10*5 

-.os 

1 

A. 1257 

•oso 

.149 

•>•••99 

.49 

.47 

••02 

-4.1 

-•15 

-.17 

-.02 

•13.3 

m, 04 

1 

A« 1258 

• OSO 

.197 

MlPe»e9 

.48 

.47 

-•01 

•2.1 

-.16 

-.17 

-.01 

-6.2 

.00 

1 

462 

.100 

• 001 

MMvW 

1.00 

CD 

-.13 

•13.0 

-.35 

-.42 

-.07 

-20.0 

.01 


A. 466 

• 100 

• 001 

MM|P« 

.97 

• 87 

•♦10 

-10.3 

••4i 

-.42 

-.01 

-2.4 

.03 

1 

A«* 1259 

• 100 

• 001 

«««>•> 

1.00 

.87 

-.13 

•13.0 

••42 

-.42 

♦ 00 

• 0 

.01 

1,4 

Ap 456 

• 100 

• 003 

■ M«»e» 

.98 

.86 

••12 

-12.2 

-.42 

••41 

♦ 01 

2.4 

.09 

1 

A*i 468 

• 100 

• 003 

MMWI* 

.97 

• 86 

•♦ii 

-11.3 

•.43 

-.41 

.02 

4.7 

.10 

1 

A- 450 

• loo 

.013 

MW«nW 

.88 

.77 

•Ml 

•12.5 

-•41 

-.37 

.04 

9.B 

.02 

1 

A- 1260 

• loo 

• 013 

99Me*M 

.91 

♦ 77 

-•14 

-15.4 

-•35 

-.37 

-.02 

-5.7 

.05 

1,4 

Ai 444 

• loo 

• 024 

• MmM 

.75 

.67 

•♦00 

•10. T 

••33 

-.34 

-.01 

-3.0 

.00 

1 

A*. 1261 

• loo 

• 024 


.78 

.67 

••ii 

-14.1 

-•35 

-.34 

.01 

2.9 

.01 

1,4 

A- 438 

• loo 

• 036 

MMW 

.64 

• 55 

• •69 

•14. 1 

->3l 

•♦29 

• 02 

6.5 

-.01 

1 

A. 1262 

• too 

• 036 

wMimw 

.66 

.55 

-•u 

-16.7 

•♦32 

-.29 

• 03 

9.4 

-.01 

1,4 

A«1263 

• loo 

• 059 

•9»MmM 

.54 

.47 

-.67 

-13.0 

-♦23 

-.21 

♦ 02 

8.7 

-.05 

1 

A- 1264 

• 100 

.099 

MMmM 

.50 

.47 

-•03 

-6.0 

-•17 

-.17 

.00 

.0 

-.03 

1 

A- 1265 

• loo 

• 149 

• MpM 

.49 

.47 

-•02 

-4.1 

-•17 

-.17 

• 00 

• 0 

-•o3 

1 

A» 1 266 

• loo 

.197 


.48 

.47 

-.01 

-2.1 

-.15 

-.17 

-.02 

-13.3 

.00 

1 

A- 463 

.200 

• 001 


• 94 

• 84 

-.10 

-10.6 

-.32 

-■42 

-.10 

-31.2 

.04 

1 

a^1267 

• 200 

• 001 


.96 

.84 

•♦12 

•12.5 

-.42 

-.42 

• 00 

.0 

.00 

1,4 

Am 457 

• 200 

• 003 


.93 

.83 

-.10 

•10.8 

-.40 

-.41 

-•01 

-2.5 

.11 

1 

Am 451 

• 200 

• 013 

etM«,M 

.84 

.74 

-•io 

-11.9 

-.26 

-.37 

-•11 

-42.3 

»06 

\ 

Am1266 

.200 

.013 


• 68 

.74 

-♦14 

-15.9 

-.27 

-.37 

-.10 

-37.0 

.08 

1,4 

Am 445 

.200 

.024 


.74 

.65 

-•69 

-12.2 

-.28 

-.34 

-.06 

-21.4 

• 04 

\ 

Am 1 269 

• 200 

.024 

wM^m 

.77 

.65 


-15.6 

-.32 

-.34 

-.02 

-6.2 

.04 

1,4 

Am 439 

• 200 

.036 


.62 

.54 

••08 

-12.9 

-.29 

-.29 

lOO 

.0 

.01 

1 

Am 1270 

.200 

.036 

mm*»m 

.66 

.54 

••12 

-18.2 

-.27 

-.29 

m,02 

-7.4 

.01 

1,4 

Am 1271 

.200 

,059 

mM.m. 

. 53 

.47 

• .06 

-ll*3 

-.21 

-.21 

,00 

.0 

m,04 

1 


See notes at end of table. 
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Serlot 


Obiorved Computfld Di(f6f«nc« Diffeienc* 


A. 1272 
A-1273 
A- 1274 

A-*** 
A»45B 
A.4S2 
A. 446 
A. 440 


*200 

<200 

<200 

.400 

.400 

.400 

.400 

,400 


.099 

.149 

.197 

.001 
• 003 
,013 
,024 
.036 





Pefcsnl 



PiKsnt 


Z|/D 

• SO 
.49 

• 46 

■ oao 


B/D • « 




.47 -.03 

.47 -.o2 

•47 -.61 

-6.0 

•4.1 

-^.1 

-.18 -.17 
•»19 -.IT 
«,18 -.17 

• 01 
• 02 
• 01 

5.6 

10.5 

5.6 

rnmw* 

rnm^m 

.91 
• 90 
.80 

«60 

.77 -.14 

.76 ••x4 

^69 ••11 

.61 -.09 

.S3 -.07 

-15.4 

•15.6 

• 13.7 

• 12.9 

• 11.7 

-.36 

-.36 "•9k 

.,2S -.37 

-.2*; “•2S 

•.29 -.29 

-•12 

-•05 

-.12 

-.06 

.00 

-40.0 

-13.9 

.40.0 

.21.4 

.0 


' Drop miet dimentlont meet »he recommandad critario and ih peiformonca » jalufadory. 
’Hydraulic gradalira wai poor; this sarias was rapeatad fo chacit fha consisfaney of lha result . | 
> Drop Inlet dimensions do not meet the recommanded eriterio. 

<The previously listed series wos repeated to chaek the consistency of tha results. 

•Leaks wore observed; this series wos rapealad. (See nest series entry.) 

‘Invert of the hood was discovered to be above drop Inlet boffotn. 

’Invert of the hood was obout one-slxlaenlh inch obova the drop inlet floor. 

•No antlvortex device was used. . , , i , n 

’Hood Inlet Invert placed at the downstream edge of a berm; dam foce slopes 1 on 3. 


"*t oi 
*“•01 
• 02 

.07 

• l7 

• OJ 
.06 
.04 



Table XIII-6 .^ — Summary of air test results for circular drop inlet — reentrant hood 


Siiiei S Jp/D 


^ qt D/g invorr 

Ohiqfved Compufed Dilferenca Difference Observed Compufed Difference Difference of D/2 Noloi 

crown 


Percenf Percent 

7|/0 « 4.00 B/0 « 2,00 


A-15?* 

,00 

.001 

,98 

1 ,05 

.07 

7.1 

-.23 

-,34 

-.11 

-47,0 

-.13 

1 

A-i«;25 

.00 

.013 

,89 

.98 

.09 

10. 1 

-.26 

-.31 

-,05 

-19,2 

-, 05 

1 

A-1B26 

♦ on 

.OZA 

.80 

.90 

.10 

12.5 

-.21 

-.29 

• f 08 

-38,1 

- , 05 

1 

A-15Z7 

,on 

,036 

,72 

,82 

.10 

13.9 

-.19 

•.27 

-,oa 

-42,1 

-.03 

1 

A«162e 

.00 

.059 

,63 

.67 

.04 

6.3 

-.16 

-,23 

-.07 

-43,8 

-.05 

1 

A-)529 

.20 

.001 

.90 

.90 

.00 

.0 

-.37 

-.45 

-,08 

-21.6 

-.07 

1 

A-1530 

,20 

,013 

.79 

,84 

.05 

6.3 

-.36 

-.^2 

-.12 

-40.0 

-.01 

1 

A-IB31 

.20 

.OZA 

.72 

.78 

,06 

0.3 

-,32 

-,41 

-,09 

-28,1 

-,02 

1 

A-1532 

,20 

.036 

.66 

.72 

,06 

9.1 

— • 36 

-,3B 

-,O0 

-26.7 

-.01 

1 

A.1533 

,20 

.059 

.59 

,60 

.01 

1.7 

-.24 

-.34 

10 

-41,7 

-.03 

1 


Z^/D « 4,00 


B/D « 1,50 


A-153A 

,00 

.001 

1,24 


mmm 

A- 1535 

,00 

,013 

1,16 


rnmm 

A-)636 

• 00 

,024 

1.11 


rnmm 

A-1537 

,00 

,036 

1,07 

^mmrn 

mmm 

A. 1537 

,00 

,036 

,90 


mmm 

A- 1538 

,00 

,059 

.94 

mwmmrn 


A-i539 

.20 

,001 

• 91 

trnmmrn 


A-i5A0 

.20 

,013 

,68 

m 

mmrn 

A-lBAl 

.20 

,024 

.04 


mmm 

A-iBAI 

.20 

,024 

.84 

mm ^ 

mmm 

A-iBAZ 

.20 

,036 

.77 

mrnmm 


A-15AR 

.20 

,036 

,82 

mrnmm 

mmm 

A-i5A3 

.20 

,059 

.75 


mmm 






• ,54 — 

••,59 ••-•• 

•,6o 

•■,55 •«••• 

•t,5p *•.#•«• 

• ,43 ••••••» 

-.56 — - 

•*.56 

•,54 

•■,55 

-.48 •••• 

-.55 

•,43 



-.15 2 

• ,08 2 

•,05 2 

• ,0I 2 

-,05 2,3 

,00 2 

-.02 2 

,02 2 

.02 2 

.00 2,3 

,05 2 

.04 2,3 

,05 2 


Z^/D » 2,00 B/0 » 3.63 


A-IBIA 

,00 

,001 

.91 

.9A 

,03 

3.3 

-.45 

-.28 

.17 

37,8 

-.08 

1 

A-1S15 

,00 

,013 

.80 

,83 

,03 

^ 3.7 

26 

-.27 

-.01 

-3,0 

-.02 

1 

A«1M6 

,00 

,024 

.72 

.73 

.01 

1.4 

-.28 

-,26 

.02 

7.1 

-.01 

1 

A-1B17 

.00 

.036 

.63 

.62 

-.01 

-1,6 

-.28 

-,25 

.03 

10.7 

-.02 

1 

A-lBlfl 

• 00 

.059 

.49 

.49 

• 00 

.0 

-.24 

-,24 

.00 

.0 

-.06 

1 

A-r519 

.20 

.001 

.79 

,86 

.07 

8.9 

-.36 

-.35 

.01 

2.8 

-.03 

1 

A-iBZO 

.20 

,013 

• 71 


• 06 

8,5 

-.34 

-,34 

.00 

.0 

.02 

1 

A-lBZl 

.20 

.024 

.64 

.6’ 

.05 

7.0 

->33 

-.33 

♦ 00 

.0 

.01 

1 

A-IBZZ 

.20 

.036 

.57 

.59 

.02 

3.5 

-'32 

-.32 

• 00 

• 0 

.01 

1 

A.1BZ3 

.20 

,059 

.49 

.49 

.00 

.0 

-.35 

-.30 

♦ 05 

14,3 

- ♦ 03 

1 


A^'l 544 ,00 
A^)545 ,00 
A-1546 ,00 
A^IB^T ,00 
A-1548 .00 
A-154B ,00 


001 1,18 

013 1,03 

024 ,96 

036 ,90 

059 ,61 

059 ,80 


? ^/D « 2,00 


l.iz 

• ,06 

1,04 

.01 

.97 

.01 

,89 

..01 

.74 

— .07 

,74 

-,06 


-5.1 -,24 

1.0 •«18 

1.0 ••♦la 

-l.l -.15 

-8.6 -,2i 

-7.5 -,15 


0/0 ■ 2,00 

-,34 •,10 

-.31 -,13 

-,29 w.ll 
-.27 -.12 

-.23 -.02 

-.23 •,07 


•41.7 -, 02 

• 72.2 ..,01 

«61.1 ,00 

- 00.0 ,00 

-9,5 -,04 

-43,8 -,03 


See notes at end of table. 
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Table XIII-6. — Continued. 


Serlet 


tp/D 


Kb 


a» 0/2 Invert 


Obtarved Compuled Difference Difference Obierved Compufad Difference Difference 


at D/2 
crown 


Note* 


A- 1549 
A - 1550 
A-1551 
A.* 155 ? 
A -1553 


20 

.001 

.92 

20 

.013 

.B 4 

20 

. 02 * 

.60 

20 

. 03 A 

.79 

20 

.059 

.74 


,90 

,85 

• 7 B 

• 67 


.04 

.06 

.05 

-.01 

-.07 


Percent 


7 |/D * 2.00 


4*3 

7el 

6.3 

-1.3 

-9.5 


Percent 


6/0 « ?«00 


-.41 

-.45 

-.04 

- 9.8 

.02 

1 

-.34 

-.A 2 

-.08 

- 23.5 

.03 

1 

-.38 

-.Al 

-.03 

- 7.9 

.00 

1 

•*.33 

-,38 

-.05 

- 15.2 

.02 

1 

-.29 

-,34 

-.05 

- 17.2 

.01 

1 


7 |/D »: 2.00 


B/0 » l.SO 


A - 1554 
A - 1555 
A -1556 
A -\557 
A- 155 B 

A - 1559 
A -1560 
A-i 56 l 
A-i 562 
A - 1553 


00 

.001 

1.42 


-0— 

— — 

00 

.013 

1.30 



---- 

on 

.02* 

1.20 

*»•»— 

— — 


00 

.036 

1.12 


— - 

•» 

00 

.059 

1.03 


— ■i- 

— — — 

20 

.001 

1.18 


e--.— 


,20 

.013 

I.IA 



---- 

,20 

.02* 

1.08 





.035 

1.02 


— — 

---- 

>20 

.059 

.94 


vneaeiie 



-.69 


« war 

mmmm 

-.11 

-.62 


mmmm 

mmmm 

-,07 

-.65 

m^mm 

mm—- 

mmmm 

.03 

-.63 


mmmm- 

mmmm 

.01 

-fA3 

1 

f 

1 

e 


mmrnrn- 

,06 

-.4q 


mmmrn 

mmmm 

.00 

-.58 

-,54 

t 1 
i 1 
t 1 
1 1 

mmmm 

mmmm 

mmmm 

.04 

-,45 

mrnmm 

mmmm 

% 

1 

• 

• 

.15 

1 9 

-.36 

-ae — 

mmmm 

— — 

.12 


A- 155 A 

A -1565 

A-1^66 

A -1567 

A-1568 

A-1 569 
A-j570 
A-1571 
A-157Z 
A-p\573 


,00 

.00 

.00 

.00 

.00 

.20 

.20 

,20 

,20 

.20 




? l/D 

« l.SO 


B/D < 2 

.00 



001 

013 

024 

036 

059 

1.17 

1.05 

.98 

.91 

.82 

1.15 

l.OT 

.99 

.91 

. T 6 

-.02 

.02 
.01 
. .00 

— .06 

-1.7 

1.9 

1.0 

.0 

-7.3 

-.26 

-.25 

-.19 

-.2 o 

-.21 

-.3* 

-.31 

-.29 

-,27 

-.33 

-, D 8 

-.11 

-.10 

• #07 
-.02 

-30.8 

-55,0 

-52.6 

-35 e 0 

-9.5 

-.06 

.00 

-.02 

,00 

-.04 

001 

013 

,024 

r 036 

,059 

.97 

.89 

.04 

.79 

.73 

,99 

,87 

.69 

.02 

.04 

.03 

.02 

-,04 

2.1 

4.5 

3.6 

2.5 

-5.5 

-.3 i 

• ,3<9 
-.35 
-.3 a 
-.30 

-.♦5 

-.*3 
-.*1 
-.38 
• ,3* 

-.lA 
- . 03 
-.06 
-.02 
-.04 

• 45,2 
• 7.7 

-17.1 

•5.6 

• 13.3 

-,01 

.01 

.00 

.01 

.01 


A -1574 

A-i 575 

A-i 576 

A-i 577 

A -1578 

A-i 579 

A-j 5 B 0 

A-15B1 

A-.15B2 

A- 15«3 


Zl /0 


1.50 


8/0 9 1.50 


-.68 

-.75 

-.69 

-.72 

— 

1 t 1 « 
tail 

1 1 It 
till 

vai — — 

lA 

• ,0A 
-.02 

• 1 06 

,10 

- , 59 

— *• 

mmmm 


-.61 

1 

f 

1 

1 

mmmm 


.02 

• lA 
.lA 
.10 
.18 

• *5a 

mmmrn 

mmmm 

«<*• — 

- , 46 

mrnmm 



-.35 

-.25 

• 1 

1 1 

1 1 
t 1 

1 i 
1 1 
• 1 
i 1 

1 • 
t 1 
1 1 
1 1 


. Drop tnM dimon.lon. meof th. recommended criterio end U* performonce t. soHrfoCory. 
’Drop Inlet dimenilon. do not meet the recommended criteria. ^ ^ 

•The orevloudv H.ted ,erle. wo. repeated to check the con.I.t.ncy of the re.olt.. 


i\n\jfwroio 



Table XIII-7. — Summary of water test results for square drop inlet — 

tp/D = 0.056, S = 0.20 


Ke hyiiyp qt D/2 inveit 

Seriot Z|/D B/0 Observed Computed Diffeianco Difference Obsoivod Conpir(ed Difference Oifffi ranee 


W* J43 

4.00 

6.00 

.56 

.47 

-•09 

Peicent 

•16.1 

».40 

-.36 

. 06 

Peicei^^ 

14*6 

w-ua 

4.00 

4.00 

• 52 

.47 

-.05 

-9,6 

*.,38 

-.34 

*04 

11*5 

W-lll 

4.00 

2.00 

• So 

.57 

.07 

14,0 

-.35 

-.32 

*03 

8.6 

w- lio 

4.00 

1.50 

.69 

.74 

.05 

7,2 

-.45 

•.44 

*01 

1-6 

W-l09 

4.00 

1*25 

1.06 

mtmmm 



..52 

mmmm 


W- 108 

4,00 

1.11 

1.61 




-.74 

mmmm 

..ik. 


W- 107 

4*00 

1.00 

3,14 

— — 

mmrnm. 


-1.15 


mmmm 


W-144 

2.00 

'6.00 

.57 

.48 

-.69 

•15,8 

-.40 

-.34 

. 06 

15.0 

W- 145 

2.00 

4.00 

•56 

.49 

-.07 

•12,5 

-.43 

-.34 

.09 

21.5 

W- 116 

2.00 

2.00 

• 61 

• 62 

.01 

1.6 

-.40 

-.32 

.08 

20.2 

W-115 

2*00 

1.50 

.86 

.84 

-•02 

•2.3 

-.42 

-.44 

-.02 

.5*8 

W- 114 

2.00 

1.25 

1.22 

P4 40 66 9* 





mmmm 


W-U8 

2.00 

l.ll 

1.73 




— .91 




W-IU 

2.00 

1.00 

3.22 




-1.29 




W.147 

USD 

«.oo 

• 56 

.40 

- . 08 

-14.3 

-.41 

-.34 

.07 

16,7 

w- 146 

l.SO 

4,00 

.59 

.69 

-.10 

• 16,9 

. , 44 

-,34 

.10 

22.0 

w- 1^1 

1.50 

2.00 

.84 

.54 

.00 

,0 

-.61 

.,32 

.09 

22«3 

Vf- 120 

1,50 

1,50 

.90 

.88 

«,02 

•2.2 

-.66 

.,44 

,00 

,0 

w- n9 

1,50 

1,25 

1.32 

• MW*. 



-.69 

mm 



W- 118 

1.50 

i.u 

1.83 




• 1.02 

rnmmm 



w- 117 

1 «50 

1.00 

3,49 

WWW 



-1,44 

mm mm 



W- 149 

1.25 

6.00 

,56 

.49 

-.09 

-15.5 

-.42 

-.34 

.08 

10*5 

W- 148 

1.25 

4.00 

.56 

.50 

•»,06 

-10.7 

• ,42 

-,34 

,08 

19,0 

W- 126 

1,25 

2.00 

.71 

.65 

• 1 06 

• 6.5 

-.65 

- , 32 

.13 

29,0 

w- 123 

1 .25 

1.50 

.99 

.90 

-.69 

•9.1 

*.,42 

— , 44 

-.02 

.4,3 

W- 125 

1.25 

1,25 

1.44 




.^40 




W« 124 

I .25 

1.11 

2,12 



•••••■ 

.,82 




W- 122 

1*25 

1.00 

3.82 

•*w«p«r 



-1.24 



.a^aa. 

M-I51 

1.00 

6,00 

.56 

.67 

-.11 

-19,0 

-.37 

-,32 

.0$ 

13.0 

W-lSo 

1 >00 

4.00 

.57 

• 50 

-•07 

•12,3 

..36 

-.32 

. o6 

10 .5 

W-131 

uoo 

2.00 

.64 

mmmrn 

«*«»•» 


-.40 

mmmm 



W- 130 

1.00 

1,50 

.06 




.,38 

mmmm 

..ip. 


W- 129 

1.00 

1,25 

1.37 




.,35 

mmmm 

..Ip.' 

..... 

W- 128 

1 .00 

1.11 

2.41 

mmeum 



2.08 

mmmm 

..a. 


w-iar 

1«00 

1.00 

6.74 

mwmm 



.,06 

mmmm 



w- 153 

.75 

6.00 

.56 

.49 

•<69 

•15,5 

.,36 

-.29 

.07 

i.,a 

W- 152 

.75 

4.00 

.56 

.69 

.,6T 

• 12,5 

.,40 

-.29 

.11 

27,7 

W" 136 

*75 

2.00 

.63 




.,39 


.pa.. 


W- 135 

.75 

1,50 

.79 

•»«»«« 



.,36 


.pa»p 


W* 134 

.75 

1,25 

1.17 


<a «■»««• 


-.27 

t*.-*!*- 



w- 133 

.75 

1.11 

1.61 

mmrnm 



..20 


..a*. 


w- 132 

.75 

1.00 

2,64 




.05 


P.WP ■ 


W- 154 

.50 

6,00 

• 62 

.68 

-.14 

•22*6 

-.36 

-.27 

.09 

23.9 

Vf- 155 

*50 

4,00 

.56 

.69 

-.67 

-12,5 

..39 

-.27 

.12 

30.1 

W“ 139 

• 50 

2.00 

.59 




.,35 


p.atp 


Vf- 138 

.50 

1.50 

.66 




.,35 

•••• 

..•a. 


W- 137 

.50 

1.25 

.78 




.,31 

M... 

..pp 


W- 141 

.50 

1.11 

.73 




-.15 

.... 

..p. 


vr- 140 

.50 

1.00 

.89 




.,06 

.... 

P.«a. 


W- 156 

.25 

6,00 

• 60 

.48 

-.12 

•20,0 

..33 

-.25 

.08 

23, e 

W- 157 

. 25 

4.00 

.57 

.69 

•» 68 

•14,0 

.,40 

-,25 

• 15 

3B,0 

158 

. 25 

2.00 

.58 

wmmm 



-.26 




w- 159 

.25 

1.50 

.57 




-.19 


..p. 

— .... 

vt- 160 

.25 

1.25 

.60 




-.25 




W- 161 

.25 

1.11 

.64 




-.26 


..p. 


W-162 

• 25 

1.00 

.55 


— — 


-.16 

.... 






-4^3 


I 

X 

X 


•3 



• 1 ® 

• ef 

• 

e3i 


X 

X 

X^ 

X 


§ *3 
^ *3 





X 

X 

X 

X 


1*3 

a * 3 


• X- 

X 

.09 

X 

. XS 

1 

.3e 

X 

.OT 

a* 3 

• • X X 

a* 3 


a »3 

• 

1 

• X o 

X 

« X2 

a *3 

• xa 

a* 3 


a« 3 

• 1 ^ 

a* 3 

• sa 

a ^3 

•* xa 

X 

• X X 

X 

* xa 

2*3 

. X ^ 

a » 3 

• 23 

a* 3 

• o a 

2*3 

» 09 

2 «3 

« ax 

X 

• 11 

X 

• 

a# © 

• a 1 

a • 3 

• ao 

2*3 

. 09 

2 ♦a 

• oo 

2* a 

mX9 

X 

. XB 

1 

# aA 

2 

• a A 

2 _ 

» ax 

a • 2 

• aa 

2 

• ax 

2 ♦ a 


* 


A 


’ Drop inlet dimensions meet ilia recommended criteria and Its performance Is satisfactory* 
^ Drop inlet dimensions do not meat the recommended criteria. 

^Drop inlet performance t$ poor* 

^No explanation is avallablo for the high value of hn/hyp ot D/2 Invert* 

*Drop inlet performance is borderline between satisfactory and poor. 

^Drep inlet performance Is satisfactory but the heodpool surface level fluctuates slightly* 
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Table XIII—S, — Summary of water test results for circular drop inlet — reentrant hood 

»p/D = 0.056, S = 0.20 


Serloi Z|/D B/D 


Kt [v/h,p Ql P/2 invert 

Obierved Compufod Diffcwnc# Oifferenca Observed Compofed Olffa/ence Diflerance 


Ql D/S Nolat 
Cfpwn 


w- 160 

4.00 

5.11 

.58 

,47 

-•u 

ParcenI 

-19,0 

-.55 

-.34 

.21 

Perernl 

38«6 

• 15 

1 

W- 16T 

4.00 

3.77 

.63 

,47 

*••16 

•25, ♦ 

-.56 

-.30 

.26 

46.0 

.14 

1 

»'"163 

4«Q0 

1,98 

• 60 

,62 

.02 

3.3 

-.43 

-.35 

, o8 

10.4 

• 19 

1 

W“ 166 

4«D0 

1,55 

.81 

mmrnm 



■ •68 

mmmm 

.... 


•23 

2 

Vf- 165 

4a00 

1,32 

1,17 




• f64 

mmmm 

rnmm^ 


-.31 

2 

w-172 

SaOO 

5.11 

.60 

.48 

•,12 

•20,0 

■ *55 

-.34 

.21 

37,7 

• 17 

1 

w-171 

2«00 

3.77 

.60 

♦ 49 

•.11 

■10,3 

■ •56 

••30 

.26 

46>0 

• 14 

1 

W-173 

2«00 

1.96 

.73 

• 69 

••04 

•5,5 

-.39 

•,35 

• 04 

10.9 

,27 

1 

‘*'*170 

2-00 

1.55 

1-08 

mmrnm 



■ •19 

««<»• 

.... 


-60 

2 

»t»169 

2-00 

1,32 

1,40 




-.30 

— — 

..wW 


•,74 

2»3 

W l8o 

1 .so 

5.11 

.60 

.49 

•,u 

•10.3 

• , 58 

•.34 

,24 

41.5 

.12 

1 

W-179 

1«50 

3.77 

,62 

• 50 

•.12 

•19,* 

-.57 

•.30 

,27 

47,4 

,12 

1 

w-n? 

1.50 

1.98 

.75 

.71 

-,04 

•®.3 

• ,4l 

-.35 

.06 

15,0 

.24 

1 

W-^176 

IfSO 

1.55 

1,21 


«*«•■» 


-.1) 


.... 


,68 

2 

•I-17B 

1,50 

i,32 

1,61 


«*W<* 


• ,04 

— — 

.... 


-.62 

2i3 


1.25 

5.11 

.59 

.49 

••10 

•16,9 

-,57 

-.34 

• 23 

40,0 

• 11 

1 

W-185 

U25 

3.77 

»60 

.50 

• ,10 

• 16,7 

-.50 

.,30 

.29 

49.1 

,10 

1 

W-183 

I.2S 

1.96 

.79 

.73 

•t .06 

•7.6 

-.27 

.,35 

•♦08 

-29.2 

,37 

1 

w- 102 

1,25 

1.55 

1,26 




-.05 


.... 


.55 

2f4 

w- 181 

1,25 

1.32 

1,84 




.16 


.... 

» 

• 

• 

■ 

• 

• •02 

2i3 

W-19S 

UOO 

5,11 

,81 

.49 

•,12 

•19,7 

.,57 

• ,32 

.25 

43,6 

,14 

1 

w-191 

1,00 

3.77 

.83 




.,57 

4».«. 

.... 


,13 

2 

W-189 

1,00 

1,98 

.71 




•*40 

.... 


..... 

,18 

2,4 


1,00 

1,55 

1*31 




.,01 

.... 

.... 

..... 

« 34 

2»3 


1,00 

1,32 

2,12 




.36 


.... 


,40 

2i3 

W*198 

,75 

5,ii 

,82 


••13 

•21,0 

.,59 

-.29 

.30 

51,2 

,14 

1 

W-196 

,75 

3,77 

,57 

,»••• . 



.,56 

a...' 

.... 


.13 

2 


,75 

1,98 

,81 




».42 




,09 

2t4 

W197 

,75 

1,55 

1,02 

. «*<*»•• 



.,18 

.... 

.... 


,09 

2 

^-192 

,75 

1,32 

1,68 




••28 

.... 

.... 


♦ 12 

2 

W-201 

,50 

5,11 

.60 

,49 

•ill 

•10,3 

• ,60 

•,27 

,33 

55,1 

.12 

1 

W-*199 

,50 

3,77 

«60 




.,58 

.... 

.... 


.13 

2 

h-ao? 

,50 

1,98 

.59 




.,43 

.... 



.13 

.08 

.,05 

2i3 

w^204 

,50 

1,55 

.71 




• ,58 

.... 

a...’ 

..... 

2 

2,4 

^•200 

.50 

1,32 


W<P*9»' 
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vi-210 

,25 

5,11 

.59 

.49 

-.10 

•l8,9 

.,61 

-,25 

.36 

59,1 

,13 

1 

w«20S 

,25 

3,77 

.64 




.,63 

.... 

.... 


.17 

,15 

• ^5 

,17 

Z 

^*<206 

,25 

1,90 

,54 


mmwrn 


..28 


.... 


2 

w-209 

.25 

1,55 

,63 

■ 

•e«4»r* 



.... 

.... 

. .9... 

c 

9 

W-200 

,25 

1,32 

.64 

mmmm 

' «»«•«» w 


.,51 

.... 

.... 




' Drop Inlet ctlmen»lon$ meet the recommended criterlo and lt$ performonee it jatufoctory. 

^ Drop Inlet dlmentloni do not meet the recommended criteria. 

^ Drop in lei performance li poofe j 

Drop Inlet performance 1$ borderline between JotUfactory and poor. 


Table XIII-9.— Summary of water test results for square drop inlet — flush entrance hood 

fp/D = 0.056, S = 0.20 


h,/h,p at D/S Invert 

Serial 2|/D B/D Obierved Compuled Difference DtHeranco Obierved Computed Difference Difference at D/2 Nolei 

crown 


Percent 


w-219 

4.00 

2.00 

.60 

.48 

•♦12 

•20,0 

W-218 

4,00 

i,50 

• 71 

.81 

•# 10 

•14,1 

W-215 

4,00 

1.25 

.77 





4,00 

1.11 

.89 


«*■»«*« 


W-217 

4,00 

1.00 

U29 




w«-223 

2.00 

2.00 

.60 

.53 

•♦07 

-U.7 

W-222 

2.00 

1.50 

.64 

.82 

•♦02 

*3/1 

w- 221 

2.00 

1.25 

.77 




k-220 

2.00 

1.11 

leO.l 




W*214 

2,00 

1.00 

1.29 




W-22e 

1.50 

2.00 

.61 

.55 

• •06 

•9*8 

w-226 

1.50 

i.SQ 

.71 

.75 

.04 

5.6 

w-225 

1.50 

1.25 

.75 




w-224 

1.50 

1.11 

.98 




'«-'227 

1.50 

1.00 

1.27 




tr«233 

1.25 

2.00 

.64 

.56 

•• 08 

•12.5 

‘^-232 

1.25 

1.50 

.77 

.77 

• 00 

.0 

w-231 

1.25 

1.25 

.87 

-t-* 

•«»«« 


W-230 

1.25 

1.11 

1.05 


»«■»* 


W«229 

1.25 

1,00 

X.35 

.1.- 



w-238 

1.00 

2.00 

.71 

,54 

• *17 

-23,9 

W-234 

1.00 

1.50 

.82 

.71 

•♦ii 

•13,4 

W-23S 

1.00 

1.25 

.94 




W-236 

1.00 

l.ll 

l.H 




W-237 

1.00 

1.00 

1.27 




W^24l 

.75 

2.00 

.69 

.53 

-.16 

-23,2 

w«240 

.75 

l.SO 

.74 

,65 

••09 

-12,2 

W-239 

.75 

1.25 

.89 




W243 

.75 

1.11 

1.02 




W«*242 

.75 

1.00 

1.08 




W-247 

.50 

2.00 

.64 

.51 

-.13 

•20,3 

W«<246 

.50 

1.50 

.68 

.59 

-.09 

•13.2 

w-245 

.50 

1.25 

.74 




VI-248 

.50 

1.11 

.74 




W-244 

.50 

1. 00 

.77 

mmmm 



>f*250 

.25 

2.00 

.61 

.50 

•ill 

-18.0 

w-251 

.25 

l.SO 

.62 

.S3 

-.09 

•14.5 

IV- 252 

• 25 

1,25 

.64 


««•»«* 


W-253 


l.ll 

.65 




W-249 

.25 

1,00 

• 63 





Peicont 


» . 53 

-.31 

• 22 

41.2 

.16 

1 

.*66 

-.43 

.23 

35,3 

.60 

1 

-.05 

**** 

**** 


.25 

2 

.,07 

**** 

**** 


.06 

3 

. 1 * 

**** 

**** 


.09 

3 

-.51 

•#31 

.20 

39,3 

.12 

1 

-.61 

-#43 

.18 

Z 9,5 

.26 

1 

-.04 

**** 

• «** 


.09 

2 

• . 03 

**** 

**** 

t 

t 

1 

1 

1 

• iOS 

3 

.28 

**** 

**«« 


• •05 

3 

*.53 

-.31 

.22 

41.1 

• 12 

1 

• .61 

-.43 

.18 

29,5 

.25 

1 

-.12 

**** 

** M * 


• 06 

2 

*•01 

**** 

W *** 

•**** 

• ♦05 

3.6 

.09 

• •** 

**** 


-.19 

3.6 

• •54 

-.31 

.23 

42.2 

.15 

1 

* •67 

-.43 

.26 

36.2 

.25 

1 

• *24 

**** 

**** 


.06 

2 

• •35 

«*** 

**** 

•**** 

• .21 

3.6 

*•41 

**** 

•*** 


• .50 

3.6 

*•58 

-.26 

.30 

52,1 

.20 

1 

•.72 

-.38 

.34 

47,4 

.36 

1 


**** 

**** 


.07 

3.5 

**52 

**** 

**** 

• 

t 

1 

1 

1 

•♦21 

3|6 

*•59 

**** 

**** 


*•32 

3.6 

*•55 

•.25 

.30 

54,8 

.13 

1 

• *62 

• .33 

.29 

46.4 

.66 

1 

*•18 

**f»* 

•*** 


.23 

3 

*•22 

**** 

**•* 

•*• 99 * 

.35 

3.6 

Wf 28 

**** 

**** 


.39 

3.8 

*•37 

-.23 

.14 

38,3 

.16 

1 

*.47 

-.27 

.20 

42.7 

.65 

1 

*.36 

**** 

•*** 


.30 

3 

• .48 

**** 

**M* 

***«•* 

.12 

3.8 

*.39 

**** 

**W* 


.18 

3.6 

• • 41 

••20 

.21 

51,7 

• 16 

1 

•.38 

-.22 

.16 

39.6 

.65 

1 

• .35 

**** 

•**• 


• 22 

3 

* • 34 

**— • 

**** 


.15 

3.5 

*.45 

**•* 

**** 


.13 

3 


'Drop Inlef dlmenilons moat the recommended criteria and Its performance Is satisfactory. 
^Drop inlet dlmenilons meet the recommended criteria but the equations are not volld. 
’Drop inlet dimensions do not meet the recommended criterlo, 

^Drop Inlet performance Is poor. 

’Drop Inlet performance ii borderline between satisfactory and poor* 

’Drop Inlet performance Is satisfactory but the heodpool surface level fluctuates slightly. 
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